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m m m 

Hsp90 :7 T 5: y —m e Km.WM 

b (J. Nat. Prod.) J , 1985^, B48#, p.660-663#f!i) . it^^B (^¥:mWW^ 
Ka^/- t^i$^— X (Tetrahedron Lett.) J , 1999^, ^40#, p.4769-4773#j3i) 



OH 




^fcs t — bv-a 5/i^7"n7^-r >-90 (Hsp90) :7 r 5: iJ — s eK^-^-^-t-Sfb-a^iii 

;xi^•^^i/:x^^^i|^W*5J;t)^7•7^V v'='^>'I^CRadicicol) C ■ h l^^^&i^-^ 

^n^/X (CeU Stress & Chaperones) J , 1998#, ^3^, p.l00-108s Tv?^— f 
71/ - yi'r^ iy-T/U-^^ ^hV — (J. Med. Chem.) J , 1999<^, ^42#, p.260-266]^ 

-T"]) ^fl^#:33j:t)«t:°^y'— /^^^l*::^5^abt^-CV^:5 (WO03/037860. 
WO03/055860) o <^'fb'^^f^V^-ft^.%Hsp90 :7t ^ D — ® eSi-f^-a- b.Hsp90 

^$HTV^§. Ufc^5oT. Hsp907T5; y — ^eKt-Jfe'^i-S'fli'^^f*. Hsp90:7 
T^V —m. e «^ fc {iHsp90 :7 T ^ P — S S ® ;a5^'a'-t- ^ M e K (Hsp90 dient 
protein) ■dm^ir:5mm<D^mmt bT^ffl-efe§ fettle 

Hsp90:7T ^ y ^MSSi: bTf*. Hsp90aM&®> Hsp90j3|ieMs grp94. 
lisp75/TRAPl/=e btl.TV^;S [ r:7 r = n v?— 9 t"^— "t" 

(Pharmacology & Therapeutics) J , 1998^, M79^, p.129-168. r^l/:¥^7 
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— -n^i/ ]) J n-J— (Molecular Endocrinology) J , 1999^, ^13^, p.1435-1448 

ifmm~t^ i^To (1) ~ (4 1.) \z.m't^. 
(1) -i^^a) ■ • 




Mcnv^ / -r /K B*^t> b < i-±^m^(DmmmT/]^^/u, gm^> b < (i#g^(DT v 

-/Kg*^t> b< f*#^gi^<^)T^'/^dr/p.gm^> b< f4#gmoT ]} 

g|^t> b< fi#gmo^*#K. -CONR7I18 (^cfi^ R7jeJ:-0«R8{i|^— ^fcfiMT'^ 

oT. tK^J^^s gl^% b< tt#gm(DfMT/^=3r7K gmt>b< f*#mmoiX>^n 

T/i^^/K g*^ t> b < n0m^com&T/\y:^ y /k g^t> b < i-±^m^(or y — /k 
gmt> b< i^wm^(Dmmmm^ gi^t> b< {i#^»moT^/^dr/K e^t> b< j^^n 
gm<^^m^T/i-=3r/p^fcfigmt>b< n^m^(DTt2 4/u:tmir7;}\ ±r^nwtR^ 

-NR9R10 R9*5j;T>Tliofi|^-^fcf*M''ceoX. tK^^. «m^>b<{*^« 

mM:<D^^^ n T/i-=¥/K g^ti b < nmm^<Di&m.T/u:fy y ^/k g^^t^ b < f^^^g 

^(DTV -/K g*^ti b< {*#gm(Z)m*^K. gi^t> b< fi^Ng^^T^T^/P-df-zK 

gm^ b< n0m^<DMmmT/u^/u, gmt^ b< f^^gmc^r n^/v^fcf* 

-C0NR11R12 (SS^Efr^ R"*5j:T>Tll2fj;^;^^^;^^|2R7j3j;^^JJ8i.|^^-e^^) :g>^-|- 

mt> b < n^m^(Di&mT/i^^=^/K m.wi:-h b < f^^gmcT^igmr/^yi? y-i^u. gm 
b < fi5^^«moT y -/K gm% b < {i^g*^(D^*mSs gmt> b < n^mm(D 
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gi^t> b < \t^m.^<DmkT/v^=-;v, b < f^^gmt^lS^r/^;?; 7 /K g 

b< (*#g^(Dv^^ PT/^=3e/p,gj^tj b< l-i^WM(Di&mT/u^/u:^/UyiK^/u, 
g$^% b< fi#gi^(DT y — 7i-;^/i-7}^=/K :*/w-^^-r/K ;^/i/:7T^-r/K B^t^ 

JVT ^ y ;^7 7l/#^/K ffi^^i b < {*#gm(^fJ£f^T/V=i =3f i/:;^//^;^}^;:^/^ g*^t> b < 
(i#«m©m*^^/^#^-/K gl^^ b < f*#^gm(DT ^7i-=3r/ir'^/c{^gmt> b < {4 
#gi^<^T n -r bs 

^f^f^^/^oT. 7X*Jm-?> tKn=¥>^s ->Ty. 

m^>b<fi#gm<^<smr 71^=35^ -71^^ gil:t> b< f*#^gm(^ismT/^=i^v', g|^t> 
b< f^#^gj^<^>^i5^nr/^^/K r^y. te^T/^^^^-y^r ^ / . v^'fg^T/i-=¥7i-T ^ 

M.^ (fcff bgm%b<f»gi^(Dt°^y^y/v^i^<) > gmti b< ji#gt^(^'fsi^ 

(2) -is^d) 



^ ^-^ fc f*-e oma^^ ^-fFW $ ^M^m^^^ t bx-^^-r 5 hsp9o 

(3) Ri^STK^ip;^^ t Kn^iy, i/Ty. /nh^J^'^-, g 

b< \-tWm.^(O^Mcr^v^;v^ gmt> b< (i#^gmo«T7i-=3ec:^7K .gl^% b 
< fi^gi^Ol£^T7l-=i=3rv'. gmt>b<f:±#gmC)v'i5'aT7k^7K g*^^>b<fi 

^N»^(^«T7^=i=3f^/^7V#^:::i7Kg^t b< tt^^g$^0»T7^;^y^7l/;:r^-^^ 
gm^> b < {4^mm<^^*^T7l/=3r7K gJ^ti, b < \±^^m^(DT 3 -7K g*i:t> b < 
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fe^±fB (1) ^fcfi (2) mm(Diisp9o^T^ v—m^mm^mo 

T/i^^^/K gi^ti b< fi^gm^^T /K -CONR7R8 (^4^. R^*? J; U^Rs^^i^L 

-efe§±fs (1) ^fcf^ (2) tB« <DHsp9o:7T 5 y^lie®PJ-#^iJo 

( 5 ) R2;05gmt> b < n^m^(DT V —/^^fMm^h b < mmW:(D^^m^ 

*mS-efe§-hiB (1) ~ (4) (DV>-ftL;0^t3:|B*fe<DHsp9O:7T ^ y -SeKPfi^^Jo 

(6) -R^-dm^hi^<n^m^(DTV—/i^x-^^±m d) ~ (4) (D\^>-r_M^ 

(7) R2;eiSgmt>b<tt#gm(D:7^^/V'-X?fe5JtfB (1) ~ (4) C9V^-rtL:^^ 

(8) w:dm^h\^<n^m:^<D^v /i--ch^±m (d ~ (4) (di^^-tm^^ 

. (9) R4;5S7k*J!l^s t Kn^-v'^fcf*/M3<^'^^i?$>;5_h|B (1) ~ (8) CQV^ 

-rti.j64;!:|B^(DHsp90 :7 T ^ y ^ MPW^Jo 

(10) R35o j;tJ«R5^5|i|— ^fcfiM^cSoT. 7k*M-7-s gi^t> b < fi#gm(DfS 
mr/l/^/K gm^> b< tt^gmt^fttT/W^^/K m^i>\^<lt0W:^coi&mT/U 

b < \-±wm.^(DT u g*^t> b < m^w^(omKrjv^jvT ^ 

/ :fyjv^=^7V, gmti b < fi^^gmco v'fg^^T/i/^^/i'T ^ y ^/VTj^^c^/K g^^ti b < 
fi#g^©fS^Sr/^=i=^i/:^7/v:^^=/^*fcfigife% b < (i^^gi^<Dit^S;^;/P7i?=/^ 
6 -hIB ( 1 ) ~. ( 9 ) <^)V^-f tt/54J:|5#<DHsp90:7 T ^ y -® e®P£W^Jo 

(1 1) R3, R4*3J;t/R5^57X^J!g-T.i?fc5-hfa (1) ~ (8) (0\^-rM^z.tm. 
(DHsp90 :7 T 5 y — S e ® Pfi^^lJo 

(12) -mOA) 




(lA) 
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nA{*O~50O^#:^* b. 

(1) nA;dSO-efcS^#. 

^71^. ;^7/w^^-r/P, -CONHCH3. -CON(CH3)2s -CONHCH2PI1 (^'t'. 
Plif*:7a.^/i-^^i-) . -CH(OCH3)Ph Piif±Hut3^ IHft-efeS) ^ :7° 

b< 1 -^ly- 1 71^^^ b. 

RSAiig^t, u< {*^gm<z)|£^r 71^=35^71^^* b. 

;V^^^Aj\^. -CONHCH3. -CON(CH3)2. -CONHCH2PI1 (^ffJ. PhfiBU 
IB^I^a-efc-S) . :7"Dfc°;^^7K ^i^>^<f7K v>:^^y-7=7K ffmt>b< 

RGAf^yNin 7f^^^ L-s 

(2) nA^U~5(D^^-efc 5 i: # ^ 

JV^ /^7K ffi^% b< {i#e^(^fS;i^T7^=J=3rv';^/^:;i^^=7K g$fe%b<{*^ 

em(^T y -7k b < f±#«i^(DTa^7K tt$fet> b < 

r7Vds-7K «mtib<fi#sm<?3T77i-=3r7K ei^%b<fi^em<^ry-7P;^ 

I^a-efe5) *fcfi-0Ri3 (^"^i. Ri3(iH(ffa^iwia-efc6) ^*b. R6A{t.7k* 

/Mn>if-:/, i/T^. ^bn. ffimt>b<{*#Sm(^fmr7l/=¥7K 
b< fi#BmO'f«T7l/>r^/K b< f*#S#:(75'fSf^T7^^::^7K B^^i 

b< ft#Km©«T/i-=i=^^^> ei^t>b<fi^g^(Dv^i5^i=^T7i-^7K B*fe% 
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(0 R3A:j^ J; tJ«E5A;aW V tVl^-^fe S i: # ^ 

(ii) R8A j3 J; misA;^^ ;^ 6 # ^ 

R6A(t7K*M^s ■T'^n^, :^^/K 1 - 1 Kn df^v-'j^^/K 1- (i^^^/^T^ 

(iii) R4A:jo J:tj«R6A;aS7K*J^^-efe !9 . ;i^oR3A:}B j:UfR5A^S|^— -etert-:/^/i/^/cf* 
-(CH2)nARiA{i t K n ^ v-T^ ^/U^ ^ U 2 - n n T y /l^/i^ b^Ptf ti. 6 S-Cfi 

(iv) R^*5 j:t)«R6A:a57K*M^'t?fc <9 s R3A:dS-<^^i^/^^^c(±T-fe^/^-efc . ^O^oRsa 
R3A, R4A:jBj;tm6A;057K*M^T?fe«:), ;ei^oR5A:$sy i: 

(v) R3A, R4A:}3 j; tJ«R5A;a5.7|<^ig^t? , ^^^oRSA^s ;vt}^ ^^-^x^ h^t^. ^TM 
R4A, R5A:^' J; tKR6A;a57K^M^"e <9 ^ t^^DR^^-^^ p« ^/i-T? S i: # ^ 
-(CH2)nARiAfin--<V^/^-ef47:e< . 

(vi) R3A:}b'J:-a?R4A;0S7K*M^T?fc!9. R5A;0Mf^/i^-t?fe«9s ;ei>oR6A:^Sai^/^'T?fc;5 

(vii) R3A;6S 7< 5^/i--efe ^ R^A;^ ct t>^R6A;0S7K*J®^-^^fc . ;0^oR5A:^s 4 - 7< b =¥->' 
- (CH2)BARiAfi - (CH2)3CH= CH2*5 XXf- (CK^bCB. = h il § St? 

(vdii)R3A, R4A^ R5A:i3j;t>Tl6A;aS7kmM^-T?fei9. /5^0-(CH2)nARlA^^ 
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(b) n— i: #s 

(c) n — ^ ^ ^ 

mm'^X- 0 s 50^0 - (CH2)nARiA:e5^^/k^ fc fin- a tVi^T' ^ i: # . 
(x)R3A^ R4Aj^-j:tFR5A;057K*ir>^'^'fe '5. R6A:aM b^V'T^S)'9. :^^o-(CH2)nARiA 

,R2A{^^ 7- 1 Kn^->-4-;r^y-4H- 1 -^^/y 3 — f 71^*5 J: 

^6^;^ |,o^.^_2, 2-v^7«^/l^- 2H- 1 8 — f /l^^^bS 

(13) R2A;5^^g^^ b< }:i#g^(Z):7^::^/V-efe5-LIB (12) |B^<D-^^-^^ 

( 1 4) R2A;5sgmt> b< {*#B*^^^ /i/-efc5-Lia (12) ia«(D-<:/-e^^^ 
7v*fc(«m^>b<{*#gm^m*#;^?/^#^^>'i^"efc^-tSB (12) ~ (14) 

(16) R3A, R4A:i3j;t)«R5A:^57K*m^-efe^-hlB (12) ~ (14) OV^i^tL 

(17) nAdSi~5(D^^^'fe5JilB (12) ~ (1 6) ©V^-f tb^^i-ta^t^-^^- 

(18) ±|B (1 2) ~ (1 7) (7)V^-f:5'b;0^3:ts«(^-<:/'^^>'^^^^*:^-f*^<^ 
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(1 9) _h|B (12) ~ (17) ©V^-rtL^^^-IB^<^-<>'■^'>'^#f*^^=l«^^ 

(2 0) IhfS (12,) ~ (17) (D\^^irti^^Kmm(D^^^:^>W^i^-^tii'^^(0 
Hsp90:7T^ V ^M&MUf^'^^ir^mi^'W: (HspQO dient protein) -Am-^ir ^M&<D 

■ " ■ 

(2 1) ±m (12) ~ (17) c>v^-rtL^4^la«<^-<>^^f:;^«^^*fcf«o 

(2 2) ±M (12) ~ (17) c>v^-fti.:^^^-fB«cC)^^i^^>"^*f*t> l-< fi-^ 

, (2 3) its (12) ~ (17) (D\^irn^^i^mMco-<>''^>-mmPf'h\^<i^^ 
(O-^xi ^^^tz.n^(DmM^^\^Wf^^th^M^^^^^ t bT^^i-^Hsp90 

(2 4) ±tB (12) (17) <DV^T;rt;0^t:ilB«(Z)-<>'if ^^^frti b< 
(D:/n K^iyi5'^"*fcJ«(^mS^^t^f^^$,:rb5^^^^3ii^:^i: LT^^i-SHsp90 
^-^ ^ y — ®e®^rc:f^Hsp90:7T,^ y -geK^^l^^i-^-SSK .(Hsp90 dient 
protein) ^m-^-t 

(2 5) _hiB (12) ~ (17) (D\^-rM^i^mM(D^'^'^^^MmPfh.\^<n^ 
(26) — i^^a) 




0) 



(^cf'. n. Ri. R2. R5*3j;tJ« R6 {«tL-etttufBi:|Ria"efc^) "C^^tb 

^iSr^-^i-^^ir^m^i-^t-hv-g ixi5^:7"n7^^>-90 (Hsp90) :7T^ y- 

(2 7) -jis:^a) ■ 
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{^^. n. RK RK R\ RK R^ ^xi^ R^ n'ttL^^fhmmtmm'ch^) -cm^th 

fr^^—h->a^y^'^V2T^>'90 (Hsp90) :7t 5 P — MeW^H-^-f-^^^o 

(2 8) _htB (12) ~ (17) <7)V^-ftb}0^^^fB«<Z)-<>^^^>'^^#:t, b< f« 

(2 9) ±fa (12) ~ (17) <7)\^-rM>i^mw^(D^i^'^>'mmi^^tcn^(D 
mm^mi^Wf^^th^^(D^mA^i^-^ir^:it^m^ti-^ Hsp9o -^r.^v—m 

(3 0) jifB (12) ~ (17) (D\^>-mt^^mM(D^'^'\f:ymmPfhi^<n^ 

-r^ Hsp9o :7t ^ y — seK^fcji Hsp9o :7t ^ y — seKi^^is-a^i-^ssK 
(Hsp9o client protein) i!)m-^ir?>mm(Dmm:^mo 

(3 1) '_bfa (12) ~ (17) <D\,^-m-A^^m^(D^:y^>^m^^it^rM^(D 
mm.^m^wm^ri^m.(o^mM^i^-^-t?>:Lt^m^t~t^ Hsp9o -^t^vs. 

& fc Hsp90 :7t ^ P — SeK^^^-^-^SMe® (Hsp90 client protein) :Am 

(3 2) _htS (1 2) ~ (1 7) ©V^i"tL:^^i3:fB«c7:)-<>^^f^i|2$^$t, L< 

.(3 3) _hfa (12) ~ (17) (D\^~Tfht^z.WM(D^:y-^iymMW-'^tL\~±^(0 
(34) t-bv-a-zi^r/HT^^ ^90 (Hsp90) :7 r 5: U — &KPl^^J(D03t 
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(I) 



(CH2)nR 



,1 



(35) fc-fv^a^/^t/n^-r ^-QO (Hsp90) 7 r ^ P SKRi-WlJcT^Mig 



(5^:41^ RK R\ *5 J:tJ« R^ fi-^rn^^mtriB^ l^^-e$?S) 

(3 6) Hsp90 :7t ^ y-Mem^^IJt^^at^DfdJsexDJiiB (12) ~ (17) 

(3 7) Hsp90 7T^ y-M&KI?a#^lJ<^^5tc^/ci60Ji|B (12) ~ (17) 

(3 8) Hsp90 :7T ^ P-SSK^fcf* Hsp90 :7t ^ P-S^Wiasi^-a-i-^M 

(Hsp90cHent protein) f)^m^-t^'^%<om^n(Dm:-^(Otz.}h(0}L^ (1 2) ~ 

(3 9) Hsp90 :7t 5 y-MSK^fcfi Hsp90 :7t ^ y — 
(Hsp90clLent protein) :aSM#-rS^mo?'^^5^lJ©^5t©f::fe<^Ji|B (1 2) ~ 

(4 0) m^mn<om&<ot^^(DjcM (12) ~ (17) (Dv^-rtL/6^^:lB«o-< 
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(4 1) WM^\(om^<^tiii>(0±m (12) ~ (17) (D\,^irfh.t^<imM(D^ 

— j|S^(l)*5J;I>XlA)<^#S<D^a^-*5V^Ts 

^>^^/K ^^^^fctf fettSo v^fMr/V^^r/VT 

iJrn^/K 1 -^i^- 1 --f/K ^y^J?- 2 -rc^'- 1 -^/K 'f^-2>~=^:y 

— 1— ^/K 2 — ^i^— 1 — /K 3 — y 1 — 1 — 'I'/K 

3 — y 2 — 1 — -f/K ^^y^^ — A—^I^—'L — f^K ^^f-— 2 — 

rrli^— l— -f/K ^^1^— 5 — 1 — -f/K — 2 — 1 — ^/K 

^ y ) :/n tvi-oigfsr/i-;^ y -f i: bTfi. m^\mM'^fz.W:^W^<omMWi 

tiif[ii(7)jg^Sr-^tfli^t4^#:^1S^3^*^£^;a5fcjf fetbs *^^^t-f*t°y i^/K f 
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tf!J5:v^^/K fc:°y^*v^^/K ^yp^/K -ry^/D=/w :7^7i^^ 

y/K y^ryy/K ;^^-y-yy/K y^t^^f-^-y^y/^^ ;^^f-v^Ty'y /k 
v?Ty* y ^ K y /k 4 y^^v^ y /k -<^^yv 5: ^"9. y -<yy^ b y ry^ y /k 
-o-y^ry^y/K -<>'y^;^=¥f-y'y/K y°y^/K -j^iy9y'7=-^\^fi^}£ti^M^^ 

h im<Dm^ ^^tj^mmmum^-mmm^-^^ if ^ t>f h ti. Md^^ \^ a y -y^;u, 

t:°-< y v^y , t:°^ y v/^/K t:°^y v'^/K ^/l-:^ y y s ^/^^ y ^:^^jUyi^ 
y y , y ^/K y >?y , tIn^ fc:°-< y v?::^/V, v^^/K 

7^ f^t Kt3t:°y v?^/K Kn^y y ^/K ^ by t Kn^y^y y ^/K 

^^/K v^t Kn-<^^y^:7y:±/K ::e-=^y tf^^v^^/K 2 -;e-=3ry y v?r^/K 
=B.#:6^(-f4 tfn y <y^/K t'^P v^y . v^^/K ^/i^:^ V J . y y , 

TjN^tr^y^^'y, Tj^^tf^^v^^/K •t^ t t°y i^'^/K 7^ t Kn=35^y y 

c^/K 7^ h^l: Kn-^yd^y y cz^/K. 2 -;:r=^y y v'c^/K :^=¥y;^=^i?-y^ y 



~3(Z)e^K:^Sfe(f ^f:^6^f-{*t Kn:3^v^, ;r=3rys v-Ty; ci^bn, 
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mm^T/^^ / B$^MT7l-^:=^/K ff*^Mr/V=3r-:^/K .gMS#ST/V:^y 

47U:t^-y^ gJ^f-c^/K ff|^:/n/^°- l -3^:/- i - ^ J; t>^ 2 - m^m^T 

y /i^T ^ y ) :y n tvixj- j8 i-j- 5 g^^£(B) UT.fi. m— * o -Cf^ll X. U 

«^#:l~3(DSi^S;^5^ff bti.. *ft:6t)fe:(it Kndri/, >^Ty. ^h-n, 

gJ^iX:^ r3T/l/=3r/K g^T P — z^^^/^-^^/K g^^T P — 7l/;^=¥-iy. g^T^/l- 

^fh^uw^mnm^i^n s gmsco i; ut(*. i^— ^ fcf«:^^ o TMx.f^gm^ 

y, ^;V7^^^y^ g$^t> b< f*#gJ^(^{MT/^=¥/K gmt>b<« 

T7^=3f-/^T^ y > «T/^;^;y-l'/K gmt> b< fi^^g^(^^*^S> g^tL<fi 

^^m.^(Dmmm.r;i^^7v, gm^u < f^^gm^^T y — /^Jte if jo^feff bti.So ems 

gi^£(C)c7)M^TfeJffci^Nn^~^/, fJgf^T/v-^/K iSI^Tyi/^drv^, m^T/i^-^^v 
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«mry-7K Km:7^^7K mmmmmm. mm^mmmmmm. m^^°9yv 

«$^S;6Sfeif Kn^iX. /nh^'V, ixTy. T%/. t) 

y— 7^:^=3^ gmt> b< «^m*^<^T^/^=3r/i.;r=3r>^, b < {i^gi^<D^S* 

r 5: y ;^7/k7j?^/K eife% b < m^^W^^O-y^ ^ T;^^^;^T ^ y ^;vy}^z^;v^ 

b < \±i¥m.^(of&MT;v^j'vr % y . gmt> b < \-mm.^(Di>{m.T7v^;vT ^ y . 

b < f*#Bm<^'f»r/i/=3r/v;^/i/7jKrr7i-T 5 y . t> b < ufYW^cDT y — 
7i/v^yi/7isr:^7i-r ^ y s gi^rti b < fi#g^c7)f»T/i-:^ y /vT ^ y . g$^^ b < 
^em<^T n /i^T 5 y . gmt> b < i-iWW:^(DiS.mT7v^7^r 3: y ;^7/v7j^^r^7vr ^ 
y. »m%b<(i^gm(^v''fMT7i^=3r7i/T?y:*/^jj^^^/^T^y. ff^t>b<j*^ 
gm(?5isfST7i^;*y-f/K b< fi^gmcom*^^. gi^ts b< {*^Bm(^)T 
y -/K e^i> b< n^wM(DT9/^^7^. gi^^> b< it^m^(Dmmmr/u^/i-f^ 

^*;05fctf fetb^So gm^cpgmfiAgfi. #l^|55^$n:^cfiV\ 
«m£(D)<DM:^-T?fcffYc/Nn<!r'^^, fSiS^T/^^^/K {«T/^<^^/W «T7^3=3e 

T7i-=3r/vr ^ y . v'fsmTyi-^/^T 5 y s fsmr/i-;^ y -f /k. t y — /k 

(DT 9 /l-^/l'^^^i'tmn^T 9 7l-^7U tWl^'Vh "9 s M^^T/^^/I-^^^XDM^MT 

T y — 7v;^/^:?}^^/^T ^ y (or y — /v^p^j-fiitrtBT y —jvhn^-^'h ^ ^ {»t/v;^7 
y -f /i^T ^ y (dwmt/i-^ y ^ /^§p^(*tu tsf«T/i/:5^; y-r/^i^iRia^efci?. rn^ 
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(D)(oM^i?$>tff^»^^Ty — Bi^T^/^^/K em^i*^Ss wM^mmr/]^^ 

'fli'a'i|^(l)(Z):/n 5/^- (prodrug) i: bT{i> F!j;^fiik^4i"e(^Jn7K57-^?>^^ 

^ -y-rjV • ^ 5: ;^ h P — (J. Med. Chem.) J , 1997 ^ 40 %, p.20 11-20 16 ; F K 
^y-if ' y'f:^yY ■ V ^ (Drug Dev. Res.) J, 1995 ^ 34 

p.220-230 ; TT K/^^^^i^^ • • K^^/^'^ ■ U i^^'f' (Advances in Drug Res.) J , 
1984 m 13 p.224-331 ; y^y:ff— K (Bundgaard) Ty^^ifV ^ ' ' ''^^ 
n y ■^y^ (Design of Prodrugs) J , 1985 Elsevier Press ifl i^l J: •9 
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3 -^^ V i^^l^. 4-^ u h ^71^ h^/^. 7 -y^n^iJ' ^^/-4- 
)V^^%y) ^^/K 1-7^/^-1- ({gf^T/K-^y rc^/K i&BiT/u 

1_ [N- (fgrnr/V-^'^v';^/!^^^:^/!^) v'MT/Vdr/VT ^ y T 
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jvr % y T/w^/K :^7W^^-f /P-r/v^^/K v^fg^Sr/^^/i^^/w-^-^^ /^T/^^/^^ 

-f-ffiV^-fy^'A ^-.^^w-;^- ..>Vfev' ;^^HjTK (Protective Groups in Organic 
Synthesis, third edition) s ^" U — ^ (T. W. Greene) i>3^-I7-f!J— -T^ 
K • f - • -f i/ =1 — 7i< 7" 5/ K (John Wiley & Sons Inc.) (1999 ^) fS: bS 

Hsp90 :7T ^ y-seRffi.«^{*. Hsp90 Hsp90 :7t ^ y- 

^ eKy^slg-^^^S (Hsp90 client protein) i: - §:#5^-f~5o 

Hsp90 7t 5: y — SSKi: bT«.Mx.^£Hsp90Q! .®e®.Hsp90j3 SeS>grp94. 
hsp75/TRAP 1 ^ 6 o 

Hsp90 :7T ^ y-seS)6S^^i-^®6®f*.Hsp90 :7t ^ y -Me®:6S^^-t-5 
g^MT^fettfiV^-rn-e^ J:V^^^ EGFR. Erb-B2. Bcr-Abl^ src. raf-1. 

AKT. Flt-3. PLK. Weel. FAK. cMET. hTERT. HIFl-a. ^MpSS. h n 

• /^-f v^;^7V • -fe 7 (Expert Opinion on Biological Therapy) J , 2002 
0 2#, p.3-24] o 

y-^%/y^%'EM (Protective Groups in Organic Synthesis, third edition) ^ — 
y (T.W.Greene) ^,V'^y-V4^) — 'ryY'^yy^'4y^—^^^'TyY (John 
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Wiley. & Sons Inc.) (i999¥) t^ifi(D^m\-H^^ t\^^y)mM>\mm^mm'r^ 




(X@ 1) 

. ;^^;^f - - h 7 :7 ;r — 3 ^XH-jiK (Compreliensive Organic 
Transformations, second edition) . "7^^^ (R. C. Larock) ^Jb>" 
— • T :/ K • i^ • ^ =1 — 5j< 1/^ 7" 5^ F (John Wiley & Sons Inc.) (1999^) 
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( MJ :7/i/;rnT-fe h=3r-» 3^F3 ^l^^ :y(Dm^^t>^t^ ^^(^MJt^'t^^^r^ /f^^ 

^^^^^ ^uu^/uM,., mmtmm. n, N-i^^^/^^j^/vi^Ts: Fv^if^a^^ff ^ti. 

(Comprehensive Organic Transformations, second edition) ^ "yxi-y^ (R. C. 
Larock) ^^ v' g :/ • !7-f U — • T K • • ^ tK 5/ K (John Wiley 

& Sons Inc.) (1999¥) if] t> U < f^-^tb b Dfc;^^^- J: > 

'fli-a-^/dy^^ 5 Ri^5-coNR7R8-efe5'fb^i|^aa){*s ^T(^;b^ife^- J; 




(lb) (la) 



(X@2) 
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b^tKny^y. 1, 4-v';^^l^^^^ceif(7)3^-7^^^ms ^^'-^^^^'^ b/^^^^^/^e^f 

-^:¥V'7^;^77^7|?V^^ ^ K 1" [3" ( V^7« ^/l-T 5 7 ) T^H fcVW] - 3 -^^7^;^ 

^ K • T^y-^-^^'^^K-l- [3- (v^^^/l-T5/) tW] 

_ 3 -^^;ujU^U:^i:^4 5: by 7 ai::^7^7is;^:7^ >':4-=3rv' K ■ b y :7/V:^u ^ ^ 

/v^i^^, =1 y v^:/. 4 - v't^ ^/i^T ^ 7 t:° y t:° y v'^s. y 

y ^ ■ -ir 5^/1- • y -y-^T^ ^ — (J. Am. Chem. Soc.) , 93, 6708-9 (l97l)/=e if) t. 

g ^'Xlg^liS (Comprehensive Organic Transformations, second edition) . y n y 
^ (R C. Larock) a >^ • 17^ y - - T ^ K ■ -y-^^X • ^ly^i-y^U^ y K 

(John Wney& Sons Inc.) (1999¥) ^^^] hV<,it^n^KmCf^^m\-^y)n 

Mjtfe3 

•^m^. ymm'f-^^^^^f^-^^^tmmxh^) xh^^t^mdcn^h. &.T(Djim^x 
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^/V7}^;^:7^^) /N°^i>:>3.(ii)f^if(^/N°^v^'>A#tf*. z:mifb-fei/>'^ceif-e^Si-§ 
if (D:/n h >'m^$*^ :::tL b i: 1 , 4 - v^;^^-^-:/^^^ ^(D^i^tt^^^^^ (^^ii^f^^^ 
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Orgamc Transformations, second edition) . ^n^^^ (R. C. Larock) 
y5Tl-r^K-i^^^^-^>'='-^l^^^^^ (John Wiley & Sons Inc.) (1999 





(llb-i) 




nat^l-lO^^^^^^'t") 



(XfM4- 1) 



titbit %mmmt^.x^^. ^j^^^^b^^ k^^^^^. w^^^^ 

iJ^%-^i=.yV- Yyl^y^y^-^-^y^'-"^^-^ (Comprehensive Organic 
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Transformations, second edition) . =7^:^^^!^ (R. C. Larock) v' a >- ' V 3 
— • T K • f - ^yy^ . m — >jf l/H' V K (John Wiley & Sons Inc.) (1999^) 

(Xm4-2) • • 




(xms- 1) 
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• ■ b ^ — 3 >"X:^_-}Tg (Comprehensive Organic 

Transformations, second edition) . 70-/^ (R. C. Larock) ^^ v^a :/ • !7-f y 
— • T F ■ 1^ • ^ =1 — ^ l^'f ^ K (John Wiley & Sons Inc.) (1999^^) 

(XS5-2) 

V/i^7i^^:7^iy) /N°7>:?T>A(ii)v?^p y t-;^ ( f y :7a.^/^7j^;^:7^ :/) /-?:7v' 

t>A (iDi^^n y F\ hy^ (^:>-<^-v?y T^^^Tir b>-) v^^-^-7-i^!>-^i: 2- (i>- 
tert-:/^/l-*^:7^/) }^^-^a.=^7U<Dm.^^^'^. hy^ (-^^-^^/v^yy^-Tir h 

^tii^X^^o 

(Comprehensive Organic Transformations, second edition) ^ "7 n -/ (R. C. 
Larock) ^ i> g^'-y-l'y — - T^-K- f-^-X • ^ 1/^ y Y (John WHey 

& Sons Inc.) (1999¥) ^] \Z.tm(OM^h\^<\^^f\^^\^^^f^^^^^^^'0 . 
^^^W^^^^ti)^X^^o 

-vy^ . b^:/;^^;^- — — v^a^'X^ ZlliK ( Comprehensive Organic 
Transformations, second edition) . =7riy^ (R. C. Larock) v'a • 17^ y 
^ • T K • -y- >'X • >' =1 — Tjf V-f -r F (John WHey & Sons Inc.) (1999^) 
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mmm-^m.mz.u^^^^x. m^\-mm. mm. m^. mM. mm. h^^. 
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(1) ir/l- (CeH) ,89,239-250 (1997) |a«0;^^^^:^^feo•r^^$:^^fc.fc ^N5|?^^ 

mm^Hsp9o®e« (9-236r ^/mmm ^hv :^mmih^M-^m<^ (tbs. pht.s) 

(2) _b«%i^*u 1% !^7v'jfiLttT/v:7^^^:/ (BSA) ^■^t^hv::^mmit±m-Mm. 

(3) :/n>ydr^/i?^-?^^I^*Lfcf^. 0.05 % ^ —>20^^t^ h V ^mmit^M-^ 

(TEST) ;^500iiL/l>c3^/K^*A[I^"mitB^^5fe?#-^^#l'^^3lHl^«9 igUfco 

(4) ^I^fb^i^^s TBST$rfflV^T*;«a«0.1 mmol/L;6>bVl0<tWl?8^PW^^ 

(D»T?feb/5^Ci6^?^bfcT5/ir^:^V- bt^l., 10 jiL/'^ U 24°C 

7^^dr^>F^«iS0. l-pLX^az./UX\ ^>;^f7"^:/=i^hn— /l-i UT^xV = 
^ll•M0.29Ilmol/'LT->^V^. t^li^^l^-a-^JirlWI— ^ Jliafe-^-C^m'^i^SrfflV^ 

( 5 ) ^«S0. 1 ]xmol/Lt3: S i 5 > ^(D)-^* $ § l^ih 9^^^^=^ — 

;V^M^. ^ bl^24°CT'lB#TO«b-C. @5j:g^bbfcHsp90SeKt-^-t-^t*:^fk:^ 




o 



(6) (5) (D^j^K^i^^i^^bfc^. TBSTSr500 ]aL/r>cc/K^Mx.Tglte^i5fct^' 

(7) n t:°t>Atlli;^ M/-:/bTtfv^^^ :^-f (WaUacOy) %h^] ^ 
T y^-im%WmW. IVyv^ (WaUac Oy) l±^] -Cft^aSO.l ng/mL^^iTte 

100 FL/-?^/^'<^»^'5>?^^^^t^^ ^?l.-x?i0frBm»bT. t^;^^ 
iy-T\f^^ ly'^^^]^^ ^frotLo 
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(8) (7) (DU)t^m^m^^. TBST^5oo ^/i^(DmM^xm^^i^^-ir^ 

( 9 ) 'Miytm^Mmm IVPV^ (Wallac Oy) ^tMl ^100 jiL/ ^ 

X.. mu.'C5'Mm^Rm^n^\ -^^^^^^^v:^ [aevo 1420;. U-^^y^ :t 

^ (WaUac Oy) %t:<K] ^ffiV^T. mW^-^MO nm. M:S^&*615 nm-C^ra^^^?^ 

±.fB(D:^^fe^;iJ;'9. {li^t'l^ 2. 5. 8~10. 17~1 8. 2 5-2 6. 3 6 
-3 8. 5 0. 5 9. 6 1. 6 3-6 7. 7 0. 7 1. 8 0-1 0 0. 1 1 2 — 1 2 
5. 1 3 1 — 1 3 8. 1 4 1-1 6 5. 1 6 7 — 2 3 4. 2 3 7. 24 3. 2 7 0. 
2 7 2. 2 80 — 282. 284 — 324. 3 2 9 *5 j; t)« 3 3 0 Ji. 10 jimol/LJ^T 

^fc. #i|;^(^^/V^'^-^^->:/(Geldanamyciii). If-^^ v^^/^ if(D^:/y'^/ 
^-j.^^^^ i/^-m^^fci^lW. yy'V v^=i— 7k(Radicicol)>^c& <if:^^ Hsp90:7T ^ U — 
^eS^^I^^-r^fb^^^ b-C^£.tLTV^6 [ Tir/ix.^ M/;^&^>'^-^t=z>'X (Cell 
Stress & Chaperones) J , 1998<¥, m3#, p.100-108. ^V'-r—r)V'^y^-:^'f 
4 • ^^^hV— (J. Med. Chem.) J , 1999^, ^42#, p.260-266] o ^ 

ti.b(Z)^b#i^m^-f:^tiHsp907T^ y -se«i-*^^u_^Hsp907T ^ y -seK 
hK^ ^/i-^-r^-fi^^ymmi^ eit-aag. r^^t^^crn;^ v^-iys-r/u • • 

Vyy^^^ (Invest. New Drugs) J , 1999^, ^17#, p.861-873] ^XXl'^y'^-^ 
[ - y1^— (Cancer Research) J , 1999^, :^59#, 

p.2931-2938. F^^^ 5/ K (Blood) J , 2000^, ^96#, p.2284-2291. 
— ■ "7 & :7 r ^ t2 V?— (Cancer Chemotherapy and Pharmacology) J , 

2001^, m4Sm, p.35-445. W096/38989. WO98/18780. W099/55689. WO02/16369] 

ufcjasoT. ^t^mDit. Hsp9o:7T^ y-se«^^^f*Hsp907T^ 

/^s/fg-a-i-S^e® (Hsp90clieiit protein) Hm-^ir ^^B(DmmM (Mx-t^. ^110 

5i€KPL-4WSr^^r^. 10 % ^B^J^iftL» (FCS) ^Vv-<5^ ^M*^ -^Vv- 

itiKDMEM) (jt«ffli§±-l&) ^;^V^■r.5 % ^^m^^^^-f >'=3^^— e 37°C. 
24 B#rBlti|i§«^fTofCo 10 mmol/L IcIpS bfc^l*n^'fli^^^(75 v^;^ ^/l-;^/l-7j^^v' 

K (DMso) hm^mmmmmxmmm^^^\^f^h(D^^ i '>.n/vfefc<9(Z)'a-it^5 
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;^ /I^ Jfc >- ^ ; 4-[3-(4-Iodophenyl)-2-(4-nitroplieny])-2H-5-tetrazolLo]-l,3-benzene 
disulfonate} mmU^m (ni/^x • T ^ y 4 i^" :^^±M) %^ 1 !>::c7Pfefc 
^ 20 pL 5 % mm:ff^:^4 i/^cx— ^ — t^-t? 37°C. 1 BWJt* bfc. 

-^^iJ' n:/i^— h^3fc^^ff K1±^s Model 550) ^;BV^, ^^c^M:: 

450 nm 655 nm "e^S^^it^M^ bfCo mit5it|ffl.$?&t4{i 50 % itOT 
(Gl5o) -^^^bTto Gl5o^tH;^?^SrmTt-fB-rc #r>cx:/K^450 nm Wg^^ 

-etL^ GIso bfco 

±m(D:tum^ ^ "9 . 1, 3s 8, 10. 11. 13. 17. 18. 23. 2 

5. 26. 35~38. 41. 4 3. 47. 51. 5 2. 54~62. 64. 65. 
69~100. 103~1 0 5. 107~126. 128~194. 236~238. 
241~244. 257. 260. 265. 267. 270. 273. 2 76~27 
9 . 3 2 9 *D J; t>* 3 3 0 Gl5o ift^^ 50 junol^ fc b fL^^Jfe KPL-4 . 

mmm 3 b h isa#Mt^ aifa.^ fe^ k562 mm^^M-r a 

dG-^-^-f ^ ti:fU—h (p^^^|±M) ^l^s 1 ?>^/^fefci9 1500ilil<Z)t h'ISt4# 
M'i4eifiL^S5i5K562 ^flSS:*^ 10 % FCS ^-g-t? Rosewell Park Memorial 

Institute's Medium (RPMI) 1640i#±l& (:=^ ;^-r?±M) (:^^>^it:%) 5 % ^ 
^=3r^w_^^^_f^-^. 370c. 5 B#rHltfri**^fTofCo ^(^m. lOmmol/Lfe: 
P^Ufc^^^jb^i^ODMSO^^Vi^^. it*^J0ja-el^|3t6^^^« L-. 1 ^a^/U^fz. 
19 100 iiL (cf^ § J: 5 {c^^a^M^mM bfc, 37°Cir$ b \z. 72 BfPHl. 5 % 

^*^bfciws']>i:illi?l'a'i^ (nv-^ . ij^^T^y;^^^ 5/ii^;^i±M) ^. i r^o./^ 

fefc!9 20iiLTo^;?JPU 5% mmyif:^4>'^^ 37^0. 2^F^it* 

bfco -^-r^n:/W— b^^3fe^ti- (yW;^^^^ KlfcM. Model 550) ^fflV\ 
^/^{z::Joft^ 450 nm 655 nm -eoM^^iij^bfCo MifMPJ-W^'l^f*. 
M 2 ^ 50 % itmpaWmS (GI50) -Ctt^ bfc. 

-h|2<^;^^fe^-j: it^^3 7. 69. 83. 84. 92. 104. 113. 11 
6.118. 122. 123. 13 0. 134. 136~139. 143. 145~ 

1 4 9. 1 5 6. 1 5 9. 1 6 1~1 6 3. 1 6 5~1 6 7. 1 70~175. 18 
9. 195~230. 232~234. 238. 256. 261. 265. 270. 

2 7 5:Jb^j:t/2 8 0 — 3 2 8(^. Glsott/?)? 50 jimol/L JgAT-Trfc ^'[ttt#il#&IfiL^lS^ 

* K562 mmi<^M-r^mmmmmm^i^^^7r^ b. mK.i:£mik^mm^^^\m'r^m^ 

96 :^-^-f niT'l^— h (^^^^^±M) 1 /I' fefci9 40001111 cot 

fl-Mflt^^KMS-llMSr^^r^. 10 % FCS Sr^t? RPMI 1640 itiffi (=^y^^ 

^) (.mmm^m) >f>. 5% mm:^:^^ i^^=^—^—^—\hx- src. 24mmmmm 
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fz.m. ^mmmmr<: 2 {t#f^b/c WSTI t^mm-^^ (av-^z. • ^VT^V:^^-^ -y 

^y^^±m) \ 20iiL-rom;{]nb. 5% ^^^^;^-i^^=3{^^— 

f^T? 37°C. 2 BtPs^it* b. ^ n -7^ V- b ^7fe5feStl. (/-^^ -y 'e^'A. Model 
550) ^fflV^. 450nm ^ 655nm-COPJS3teS«J^bfc„ «itm«?§ttf*. l^i^ 
^!] 2 i: WMX^ 50 % ti^PJ.#^i^ (Gl5o) T*7j^bfCo 

Ji|a<Z5^^l-J: 2. 8 4. 9 2. 1 1 3. 1 1 6. 1 1 8. 1 2 2. 

1 3 4. 1 3 8. 1 3 9. 1 4 7. 1 5 9. 1 6 6. 1 7 4. 2 0 1. 2 0 9. 2 1 
0 218. 227. 229. 238. 256. 265. 275. 276. 300*3 
J:t>^3 1 7f*.Gl5oii:;55 50iimol/LmT-et b #^t4#M«S* KMS-11 ^l^l^ti" 

6^#x.btLSo ■ ■ ■ . 

Mi^MS HsT>9oi3e.#^-^ffi»^-t-5fb^^^ ;:J:^^a^i^'e<^-<-^/^^^^J 

BlfflJlS^ (?l^Km%-^tf) <DflM-ef*. mi4#^#,f*(Dq32f« (£i.Tl4q32 

C^fef*(^f^!l(7)«B^^fc(^BlJ©^^#:^;:^ttbTV^SJtfe■^^^<^^ <^ 

^ii. -/Spoils 14q32 JkT^-i' A/i^'n^n U ^at-fe-^O^ffijOS^^^ b^SfiJ-^ 
;dS]ft< jfeSo r(D^##^i4'frMtt<^S#;&^fca^l^bfc)ia^»<Z) 14q32_tO^ 

:^^^~n^^ny ^-jfiL^^-^iiSOro. 60-65%. itm^'i'M 

fllB#-et*70~80%^c:^m;a5fI.i6bt^. :l*'fb$tLfc'frMSl»(D.14q32_tcD^ Ay 
^■nyn y ^jt'^5T■^i^-^(7::'90%£^il^^^ffi;OSfg^^)btL5^li:^5fg^$ttTV^§ 

(Oncogene) ,20,5611-5622(2001)) o -f A/ >^n:/y >-5t^^<^teJ^ 

-^tf RPMI 1640 J#Jffi (it^^ttift) ^-^C 100,000 'mWrc^ bfc t b ^m^'W 

MI3l*5i5 KMS-11 [In Vitro CeU. Dev. BioL, 25, 723 (1989)] ^ 3 mL -fo^^i 
bfco KMS-11 Wm^. 14q32 _h<D^ / i/n y ^/^tfe^ 4pl6.3 _h(D FGFR3 m 
li^»*i5fiate^S:^#: 3) i (^feJS^T)^:^. FGFR3 }0S:;k:»^^:J^mbTV^;5 

ilir^^^^^tl.'CV^S^Hia-efcS [Blood, 90, 4062 (1997)] . r. 10 mmol/L 
P«bfc#^^fl::^Ji^<^DMSO?«^i§«;Blt*-^^$ bl^i 1/10 *5j;t5 1/100 #f^b 
fc^^^Sr. 10 jamol/L. 1.0 jimol/L Jcl/^ 5 J; 5 i-^3sin bfCo :/ b 

^m^t^m^^^^^pb/^^^ofco 5%^^^~;^'i'>'=^^-<-^-i^'e 

37°Ct;:iT 24 0#rBli0« bfcflic»^ lOOOG 5 j^f^(r)m>L-':^m\-^^'0 HUK bfCo 

miiXbfc^fflaSi-. l^n\^fdmmnWWm. CSOmmol/L (HEPES) NaOH,pH 

7.4. • 250 mmol/L b y 1 mmol/L 1/ V v?T ^ 1 % / 

5/ h P-40. 1 mmol/L v^^:^:^ l^-Y 1 mmol/L ~y y\Y.ya^=-J\^:^ ^;v:^;vi^ 

^/K 5]ig/mLn^-<-7"^:/ (leupeptin) ] ^;On;lT. 4°C-e 30 ^^1«V^Tm^ 
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^^fUfcfl. 20000GX- 10 ^mm'h-^mi^t^o #btl.fcJL^(DSfi»^«ri'J^U. 

^Lfcff. liSJ^^Tui^i: bXs ^tt^^tb^FGFRStrLf* C;>^^'^ (Sigma) %hi^] . ^ 
Erk2trL#: CTy::/:^7^^b • / n (Upstate Biotechnology) ^±M} 

^m^. m±(Dm&mtRj^^^'^tLo ^<Di^2i/:kijii^t\^x. -^MfKDi^^^t 

fz. ^^1% ^W-^ T-^v'-Y-^ (Amersliam Biosciences) %h 

(Amersham Biosciences) 1±M3 iSJS^^-^f::^^ X^:7 ^ /^i^^^-C1tt^ bfc„ ^ 
^(Dl^^^ mi\^^^^0\^it-^miQQ. 201. 2 O 9*5j:tJ«2 1 8-?:tt^*tb 

J: o T . y n 7^ y ^it^^c^^jffi^-^- h -^-at^T-^a^ = - F-f § 

FGFR3;^|5?^^U-CV^^r.i:;555SM$HfCc #^Hsp90 ^^T^ MiSS-efe 

S Erk2 <D®Sa«^-{i^^b^5^e.tt>^=C^^ofc. Ufc^^oT. 'fb'^il^ 1 6 6. 2 0 1. 
2 0 9*5j:tJ«2 1 8f*. ^ A7^-n-/y ^/at'f5^<7)^m(Z)/N°- hi— itfeWn^ K 

_h(D^ i: ;?)^^. -fb^^/ 166. 201. 209. 218 7^.^ .Jf (Z^'fb'^iltldXi. 

jk»« (l^jkfi&JiL^S. #^tt#illts y^^W=e^O ^e^^t^-f^/iJ^'nyi; vat 

^\^xi:.<^hfix\^^i^M(D^m^^'om^-^f^^o 
\^xm^x%^o 
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~50mgt^-P-lHI/£V^b#:IHIi^4■-r5o 0)pi^S^^=e ^t^^^Pi^^^^^-^^^ 
— ^ 0.001~500mg. 0^ uCfmoi—ioomg^— 0— lHl^cev^u#:[E]^#-t-So 

K-rSSeK (FGFR3) (Z)?i^#ffi^^Ufc%0-efe6o KMS-11 ^P^St-^fb-a'^lO:) 
^» bfc i # oM't'^^ FGFR3 (Om^^Tf^-^. ^ 1/— :xf*. 3 b n — /K 

'fb-^#J2 18 (m;[inm-SlO;xmol/L) . 'fb^%2 1 8 1/imol/L). {b-^^l^ 2 

O 1 (^^bn^SlO/zmol/L). {^^4^12 0 1 C^M>^ l/^mol/L). it:^#) 2 O 9 
^bni^S lO^iinol/L). 'fli^4^2 0 9 (^M^ lAimol/L). it-^m 1 6 6 (^MiS 
10 /X mol/L) *5 J: mb^^ 16 6 (^itlSS 1 /i mol/L) bfc KMS-11 

t> ^ ^'IT'n 5/ h -efc 19 . h FGFRS j;t/ Erk2 JZloV^-C-^^^'tL 

^. m ^mmir ^ oft g:(D?F^B 

[^JS^IJl] • , 

3^ 5_.:;?t; Kn^v'-2-:7a.c=^/^:7a.^/V@^^^5^/V Wb-^^^ 1 ) 

(X@ 1)3, S-v'tFn ^Z^y ^ =/V@^^P« ^^'l^ (5.0 g, 27 mmol) ^ v'^ n n 7^ 
(0.15 L) i^^i^UN, N-v^-r y:7°n t:Vl/:3^^7V-T5: (14 mL, 80 mmol) Jb^ 
j: tj?^ n n 7« ^/V^? ^/i-^— x^l^ (5.6 mL, 60 mmol) ^^bP^TT. 120#fHW# bfdo 
tK (0.10 L) ^itIx.T^M^bfCo ^M^ia^P^^7k«-:?-b y ^ATk^t (0.10 L) 

y ^/Uj^ yJ>.^Vi'^\^-!f=7'y 4— (g^^^^/Wn — ^'^f-:/=l/4~2/l) t^lTft 
g^l^^ 3^ S-t*;^ (7« Y^l^i^ b=3ri^) ^ai::^/^!^^^^^^/^ (4.1 g, 56%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.47 (s, 6H), 3.56 (s, 2H), 3.69 (s, 3H), 5.14 (s, 
4H), 6.62-6.66 (m, 3H); APCI-MS (m/z): 269 (M-H)". 

(X@2) _hfa-e#£)^^fc3, (7^. h=¥v^7^ b=3rv-) V ^^-JV^W:^^^^ (3.0 

g, 11 mmol) ^IZgmb;^* (0.15 L) t^lf^^fU N-^ n^^/^^^-f ^ K (2.0 g, 11 
mmol) ^;!]nx.T. Jn»TT'8Hf f^mW^bfCo SJ^:;?f^^^ia*T7<^*P bfc^s ^iiT 
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^^^/Wn— ^^f-^=l/2) J^Tffi^b. 2--/n^-Z, (p? h 

^v^) :7ci.::^/l^@^^7«^/l- (3.7g,97%) Sr#fc„ 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.47 (s, 3H), 3.51 (s, 3H), 3.71 (s, 3H), 3.78 (s, 
2H), 5.14 (s, 2H), 5.22 (s, 2H), eisS (d, J = 2.6 Hz, IH), 6.81 (d, J = 2.6 Hz, IH); 
APCI-MS (m/z): 349 C^Br), 351 (8iBr) CM+H)+. 

fim.^ (13 g, 38 mmol) 1 , 2 - v^;'^ h =¥->'^^ (120 mL) ^tK (10 mL) 

(Dmi-^mm.\^mm\^. mm-^^y'^j>^ (37 g, no mmoo. -y:x.:^;\^7t^n:ym. (6.5 g, 53 

mmmoD *3J:t>^tr^;^ ( h y -o- ^ P /V/is;^ 7 ^ ^) e^-^-^dDt^^ ^ P K (770 
mg 11 mmol) 9O°C^^60tPHm# bfCo KJ^??B#i|^^^)iJiT-e^t« tK 

®^m:i^^/^-tr3[Hltt[libfCo ^M^-^^-i^rTlSMfb-^MJ "^^tK^^ 

m&'k-y V tJ ^Ai^n-^b^^7:7^ — (glH^ai^/Wn— ^=^f-:/=l/9~l/4) 

X»i^U 3, b=3ri/p« b-^v').-2-:7^^/l^:7:^c^7U'g^m^^/l- (13 

g, 96%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.28 (s, 3H), 3.51 (s, 2H), 3.54 (s, 3H), 3.57 (s, 
3H), 5.00 (s, 2H), 5.19 (s, 2H), 6.72 (d, J = 2.3 Hz, IH), 6.83 (d, J = 2.3 Hz, IH), 
. 7.17-7.38 (m, 5H). 

(58mg, O.17mmo0 ^p^i?'/— (l.O mL) 4mol/L:^'fb7K 
*C>1, 4-i?:^=3ri^>'^?i^ (1.0 mL) ^MTU. ^?a-ei^^»#bfci. K^Sr^^^^ 

— ^=arf->'=l/4~l/l) i;iT)W^b. 'fb^i^l (27mg,62%) Sr#fCo • 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.35 (s, 2H), 3.57 (s, 3H), 6.39 (d, J = 2.3 Hz, 
IH), 6.41 (d, J = 2.3 Hz, IH), 7.22-7.23 (m, 2H), 7.35-7.48 (m, 3H); FAB-MS (m/z): 

258 (m:+h)+. 

3^ Kn^->— 2- [3- (3 y :7'^ - 1 1 -^z^") -7^=^ 

i/) :7 ^ ^ /l^mB:?^ (630 mg, 1.8 mmol) ^ 1 . 2 - v't^ f =3r->^i5^ >- (lO mL) 
hiY. (2mL) (Z)^l-a'^M^i;:l^^?b. rjvr^i^mmmr^. '^-ir^)V%;vy :x.=.jvvfsu:y 
m. (400 mg, 2.7 mmol). tf;^ ( b y -q- h y :7 ^ :/) />°-7v:^e7^aDv^iJ'n y 

K (140 mg, 0.17 mmol) *5 j: -O^^^-fe A (LI g, 7.2 mmol) ^JtI:^T. JPm^fST 

T'ioB#^«#bfco ^^s:?l^^^^s?a*'^^^*pl-^^^^^ m^\^. WiU^nw-'r-^^wm 
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h ^"^V ^ — (i^i^aif=r/Wn-^=3r1?-^=l/4~l/2) i^X^M 2 - . ( 3 
^Uy^a^^/U) - 3 , 5 - fc';^ (7« b ^iy?^ b =3rv^) :7 a:i:::^/V@|^;>( '^/U (500 mg, 75%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3:28 (s, 3H), 3.38 (s, 3H), 3.51 (s, 2H), 3.57 (s, 
3H), 5.01 (s, 2H), 5.20 (s, 2H), 6.73 (d, J = 2.3 Hz, IH), 6.85 (d, J = 2.3 Hz, IH), 
7.50 (dt, J = 7.5, 1.6 Hz, IH), 7.56 (dd, J = 7.5, 7.5 Hz, IH), 7.73 (dd, J = 1.6, 1.6 
Hz, IH), 7.86 (dt, J = 7.5, 1.6 Hz, IH), 10.2 (s, IH); APCI-MS (m/z): 375 (M+H)+ 

(X^2) Ji|ST'#b^fc2- i3--^/l^5,/U'^au^/U) -3, 5-lf>^ i;^ h^i^ 
7? h'^^iX) :7a:.c:i/k@^^p«^/V (260 mg, 0.70 mmol) h/Vm^ (7.0 mL) i^^^il?b. 
tr-lrf^/i/7«^l^>' b y :7 J:^7^7j^;^7}^^ >- (320 mg, 1.0 mmo]) ^M^X^ MPAl^T 

u-^ V-^^yy (®'^^^^/Wn-^=35^f - :/=i/4~ 1/2) ^^TlS0 3 , 5 - f;^ 
(p« h^v-T^ b=3r>^) -2- [3- ( 3 y ^'^^^ - 1 -o^^/— 1 — f :7 a^=^ 
:7 3^ (290 mg, 99%) ^%f-o 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.25 (s, 3H), 3.36 (s, 2H), 3.47 (s, 3H), 3.54 (s, 
3H), 4.98 (s, 2H), 5.17 (s, 2H), 6.70 (d, J = 16.5 Hz, IH), 6,71 (d, J = 2.3 Hz, IH), 
6.82 (d, J = 2.3 Hz, IH), 7.24 (m, IH), 7.36-7.54 (m, 4H); APCI-MS (m/z): 415 
(M-i-H)+. 

(xm 3) mmm i (Dxm4 hmm^ ut. xiB-e#bti.fc 3 , 5 - tr;^ (p< b^^v- 

7^ -2- [3- (3 -;^=3ry:/^- 1 -ji:/- 1 -^/i/) :7ai::^/v] :7c^^ 

/kg^giT?^/^ (120 mg, 0.29 mmol) /^/l^ (2.0 mL) *3 J; t)«4mol/Lli:'fb7K 

m<Dl, 4--:?:^^1^^^^^S(l.0mL) ^>^V^T. ^h^S^2 (37mg, 39%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.35 (s, 3H), 3.32 (s, 2H), 3.55 (s, 3H), 6.38 
(br s, IH), 6.40 (br s, IH), 6.67 (d, J = 15.4 Hz, IH), 7.25 (m, IH), 7.40-7.53 (m, 
4H); APCI-MS (m/z): 325 (M-H)". 

3^ 5 -vffc Kn^^/- 2- [3- (t Kn=3rW 5: y P<^/1^) 37 o.::^/!^ 

OlUl) MMm2(DJmiX^hnf^2- (3-4N/^5:/^:7:3ir^/V) -3, 
;^ h^>'>^ b^^rv-) :7:^^/^S^^7^^/l^ (57 mg, 0.15 mmol) ^t°y v^^- (l.O 
mL) b. t Kc2 ^rv-r ^ ■ mMM (15 mg, 0.22 mmol) SrSnx.X. 1 

(gt^^^^/Wn—^^f- ^=1/4-1/2) ^JlTft^b. 2 - [ 3 - ( t Kn :3r-^^ ^ 7 7« ^ 
/k) ^/l-] -3, (7« h^i^P^ h^Z^) y:^:=^/l^m^^^^^ (60mg, 92%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.19 (s, 3H), 3.19 (s, 3H), 3.31 (s, 2H), 3.42 (s, 
3H), 3.48 (s, 3H), 5.11 (s, 2H), 4.92 (s, 2H), 6.64 (d, J = 2.3 Hz, IH), 6.75 (d, J = 2.3 . 
Hz, IH), 7.13 (m, IH), 7.28-7.34 (m, 2H), 7.46 (m, IH), 8.06 (s, IH); APCI-MS 
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(m/z): 3^0 (M+H)+ 

a:n2) mmwn(DTM4 tmmKL-x^ iitB-tr#£.tLfc2- [3- (tFndrv/ 

^5/7^ ^/V) :7 o^^/l/] - 3 , 5 - If ^ (7< h ^^r^^-pi h drv-) :7 f^/V (55 

mg, 0.14 mmoD 7« ^ / — 7^ (l.O mL) *d J; tJ«4mol/LS'fb7XS<© 1 , 4 — v^;^ 

(1.0 mL) ^ffiV^T^ ^t^^S (40 mg, 94%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.30 (s, 3H), 3.51 (s, 3H), 6.30 (d, J = 2.0 Hz, 
IH), 6.32 (d, J = 2.0 Hz, IH), 7.15 (m, IH), 7.36 (m, IH), 7.51 (m, IH), 8.07 (s, IH); 
APCI-MS (m/z): 300 (M-H)-. 

(x@ 1 ) mmm s (dtm itmm\z.L.x. mmm 2 (o-xm 1 t*# c 3 - 

5: 7^7 =c :^;v) - 3 , 5 - tf ;^ (t^ ■ b h ^iX) 7 ^ =./um^y^ f-^^ (58 mg, 

0.15imnol) -A^h. 0-;^=f'7V}i \^^n^-yT Kl^ ■ "^W^ (20 mg, 0.22 mmol) *5j;tJ« 
t°y>^^ (1.0 mL) t^ffiV^-C. 2- [3- f W ^ 7 7^ ^/^) -3, 
(^ :7c^^/P'|^^p(^/l- (60 mg, 85%) ^#fCo 

iR-NMR (270 MHz, CDCls) 5 (ppm): 3.28 (s, 3H), 3.38 (s, 2H), 3.50 (s, 3H), 3.57 (s, 
3H), 3.94 (s, 3H), 5.00 (s, 2H), 5.19 (s, 2H), 6.71 (d, J = 2.3 Hz, IH), 6.82 (d, J = 2.3 
Hz, IH), 7.20 (m, IH), 7.36-7.41 (m, 2H), 7.54 (m, IH), 8.06 (s, iH); APCI-MS 
(m/z): 404 (M+H)+. 

(xm2) 'mmmi(D:£M4.tw\mK\^x. _hiB-e#btLfc2- [3- v^^^^ 

-7=^^=^;^] -3, Q-\f:^ (7^ b^V^7« f^V-) :7cn^/P-|^^7«^/l^ (53 

mg, 0.13 mmol) ;^ ^ 7 ^/l^ (l.O mL) *5<±:U«4mol^4^'fk7K*<^ 1 , 4 - 

=3fi^:/^^^it (1.0 mL) Sr^V^T. {b^4^4 (23mg, 55%) ^#/c. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.31 (s, 2H), 3.55 (s, 3H), 3.93 (s, 3H), 5.32 
(br s, IH), 6.35 (d, J = 2.3 Hz, IH), 6.37 (d, J = 2.3 Hz, IH), 6.40 (br s, IH), 7.22 (m, 
2H), 7.40 (m, 2H), 7.52 (m, IH), 8.03 (s, IH); APCI-MS (m/z): 314 (M-H)". 

2- [3- (2-T-fe^/V^^/V) ya^^/V] -3, 5 -v^t Kn^v^:7ai^/Pi^^ 

(Xmi) ^iiM2(DXm2l?#btbfc3, (7< V^iy^ b^v-) -2 - [3 

- (3 -::^^y7'^- 1 1 — <7^) y:^=-;V] :7aic:^/^i^^;^^/^ (120 mg, 
0.29 mmol) ^ h/V^:/ (4.0 mL) \^mM\^. ^ ( :7a:.c::^/k4^>?> V) n 
Z>t7J>^ CD iJ^n y K (20 mg, 0.22 mmol) *3j:r>*b y^^/lxv-^^ (0.13 mL, 0.81 
mmol) ^M^X. 1]m^^TXmfmW\^tio ^J^?^^i^^^?^*-eMbfcfI. ir 

a ^ b 17 ^ — (@^^^^/l^/ii-^=3rij-^=l/4~l/2) i^Tlt^ 2 - [ 3 - ( 2 
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^JU (70 lag, 53%) §:#/Co 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.68 (m, 2H), 2.83 (m, 2H), 3.20 (s, 3H), 3.29 
(s, 2H), 3.42 (s, 3H), 3.50 (s, 3H), 4.91 (s, 2H), 5.10 (s, -2H), 6.63 (d, J = 2.5 Hz, IH), 
6.75 (d, J = 2.5 Hz, IH), 6.93-6.96 (m, 2H), 7.05 dn, IH), 7.21 (m, IH); APCI-MS 
(m/z): 434 (M+NH4) +. 

(x@2) mmmi(DiiU4. tmm\^\^x. ±m~<:nhfhr:i2- cs- (2-T-t^. 

/p.ji^/W) - 3 , 5 - tf;^ (p« h ^->'P« h ^Z^) :7 a:.=^/\ym^y^ (62 mg, 

0. 15 mmoD ^^fe> 7« (l.O inL) *5j;mmol/L:^'fb7K^<7) 1 , 4— 
>^:^^(l.OmL) ^;SV^T. ih^^5 (48mg, 98%) ^#fc„. 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.15 (s, 3H), 2.80 (t, J = 7.3 Hz, 2H), 2.89 (t, J 
= 7.3 Hz, 2H), 3.35 (s, 2H), 3.57 (s, 3H), 5.29 (br s, IH), 6.39 (d, J = 2.6 Hz, IH), 
6.41 (d, J = 2.6 Hz, IH), 6.66 (br s, IH), 7.08 (m, 2H), 7.21 (m. IH), 7.35 (t, J = 7.9 
Hz, IH); APCI-MS (m/z): 329 (M-»-H)+. 

6) 

— t"^ h^v-T^ h^v-) :7 (88 mg, 0.25 mmol) pO^fe). 2—7^ 
bdr->:7:3^c:^/^7i^^n (57 mg, 0.38 mmol). 7^ h9^^ ( b y :7 n^d^yU/Js;^ :7 ^ 

/>°7v?!>A(n)(l5mg, 0.013 mmol). 2mol/L^^:^ MJ A^^^ (0.4 mL) :j3j:tJ« 
1, 2--J?^ h^->'^'^:y (3.0 mO ^m^^X^ 3, S-lf;:^ (^ ^=¥v'^ h^Srv') 

— 2 - ( 2 b i/:7^c:^7l/) :7:r.^7l.'@^^^ ^/I'^^tfCo ^ 1 (DX^ 

4 LT. # hfifc^l^^^^'' J (2.0 mL) *5 J: tJ«4mol/L:^f ^tK* 

01, 4-v^;e-=3ri^^^^?iS(l.0mi) ^fflV^T. i^-a-ii^ 6 (51mg, 71%) ^#fCo 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.31 (d, J = 15.1 Hz, IH), 3.32 (d, J = 15.1 Hz, 

IH), 3.54 (s, 3H), 3.73 (s, 3H), 5.13 (br s, IH), 6.15 (br s, IH), 6.38 (d, J = 2.5 Hz, 
IH), 6.44 (d, J = 2.5 Hz, IH), 6.98-7.06 (m, 2H), 7.15 (dd, J = 7.4, 1. 8 Hz, IH), 7.38 
(td, J = 7.4, 1.8 Hz, IH); FAB-MS (m/z): 288 CiV[-i-H)+. 

2- (2-:^^nn:7:r-=/i/) -3, S-v't Yvi^l^-y z^=-}VW^:^'f-J'^ iAY^-^^Ql^ 

«M 1 (O-lM 3}iWm^\-^X. mmi i (^X® 2 -e# h t^yt 2-:7^n^-3, 5 

— tf;^ (7< h^v';^ h=¥v^) ^ :r.=^)V^^:^^jV (89 mg, 0.25 mmol) ^^b. 2-^:^ 
nn:7cn=/^7j^^n^/i^ (59 mg, 0.38 mmol). ^^7^^^ {V^) y ,^=-)Vi^7.-yy{ ^y) 

v^^7 A(II)(15 mg, 0.013 mmol). 2mol/L;^^:t- h D »>i>>7K^?^ (0.4 mL) 
1, 2-v^^ b^v'^iJ^:/ (3mL) SrfflV^T. 2- {2-^ =^=^jV) -3, 5 



-58- 



wo 2005/063222 



PCT/JP2004/019742 



4-v^:^=¥f-^^^?^(l.0mL) 4rfflV^T. \\L^mi (23 mg, 32%) Sr#fCo 

iH-NMK (270 MHz, CDCI3) 5 (ppm): 3.20 (d, J = 15.1 Hz, IH), 3.27 (d, J = 15.1 Hz, 
IH), 3.49 (s, 3H), 6.31 (d, J = 2.4 Hz, IH), 6.31 (d, J = 2.4 Hz, IH), 7.15 (m, IH), 
7.27-7.35 (m, 2H), 7.43 (m, IH); FAB-MS (m/z): 292 (MH-HK 

2- (a -r-fe^/v:7a.=/i-) -3,' Kn=3f-ix:7^c:^/vi^^^^> (fb-a^tj 

8) 

mm\(0-XM2.hWm^\^X^ ||JfeMl(^)Xm2-e#fctLfc2-:/n^-8, 5 
-tf;??. (t? Y^-y:^ V^-y) Z7 (75 mg, 0.22 mmol) -^^h. 3 -T 
^^jv-y (52 mg, 0.32' mmol). 7^ ( b P :7 ccn7^/7i^;^ :7 ^ ^) 

/N°^v^l>i>.(n)(l5mg, 0.013 mmoDs 2mol/L^m:7 ^^-fbir AtK^^V^ (0.4 mL) fc^ 
J;t^^l, h=3rv^::c^^ (3.0 mL) Sr^V^X. 2- (3 -rir^7V:7 cn^/k) 

.- 3 , 5 - If ^ h K=3r v^) :7 f^/V-tr#fcio ^ b tcl^ffi^il 1 <D 

lMA.hWm^\^-X^ '^hf\^fxL\\L-^mt>^h. ^d^/^^v (2.0 mL) J; mmol/Lit-f ti 
im(0 1, A-^J:t^^l^mm(X.On^) ^m\^X. it^ms (60mg,90%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.55 (s, 3H), 3.30 (s, 2H), 3.54 (s, 3H), 6.21 
(br s, IH), 6.35 (d, J = 2.3 H?, IH), 6.39 (d, J = 2.3 Hz, IH), 7.13 (br s, IH), 7.44 (dt, 
J = 7.3 Hz, 1.7 Hz, IH), 7.49 (t, J = 7.3 Hz, IH), 7.83 (m, IH), 7.90 (dt, J = 7.3, 1.7 
Hz, IH); APCI-MS (m/z): 301 (M+H)+. 

(Xmi) IIW!ll<^Xm3-e#btl.fc3, b^v^) -2-:7 

(10 g, 29 mmol) ^N, N - v^7« f^/^^/^i^T 5; K (150 
mL) \Z.mM\^. N--7^n^=i/N^^'l' ^ K (5.7 g, 32 mmol) ^Mx^X. mUr(:2m^ 

:7^— (r^^^^/Wn— ^f->'=l/9~l/4) JJlTlt^L. 2-7'n-=E--3, 
(7« b=3riy^ h^-y) - 6 - y a^:^/um^^^^^ (l3 g, 99%) tr#fCc 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.21 (s, 3H), 2.67 (s, 3H), 3.55 (s, 2H), 4.99 (s, 
2H), 3.63 (s, 3H), 5.27 (s, 2H), 7.03 (s, IH), 7.11-7.14 (m, 2H), 7.33-7.43 (m, 3H). 

(i:U2) ±mx"^^^htlf^2-y^n^- s, s-t-;^ v^-^?^ V^^^) -6-y 

oL^/uy a:.=^jum^P^^^^ (5.6 g, 13 mmol) ^p^^/—/l^ (60 mL) \^MM\^s 
2mol/L7K^'ft:-^ ^ V !>i^7K^^?^ (30 mL) ^^fJO^T. JjmMTX4^^mmWl^f^o 

^rc5=-7P-T*3iiittw bfco ^mm^^t>'^xm^um\:,rr h V ^ -^Tkmrnxm^i^. m 
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-ya^ ^;V'7 a:. =^)V^m. (5.0 g, 92%) Sr#fco 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 3^14 (s, 3H), 3.40 (s, 2H), 3.44 (s, 3H), 5.04 
(s, 2H), 5.31 (s, 2H), 7.00 (s, IH), 7.11-7.14 (m, 2H), 7.33-7.43 (m, 3H). 

(XflS) -htB-T?#b^^:^^2-:/n^- 3, 5-^^^;^ (7« b^^rv-T^ h^v-) -6-:7 
a^^lV-y ^=-;VW^ (20 mg, 0.050 mmol) ^N, N — ^/l//I^/l/AT ^ K (0.25 
mL) \zmm\^. 0.5mol/Ll- [3- (i>p<^/^r^y) :7^n tV^] -Z-^^;V-^)V 
7i<v^-f ^ F • :^^:^(DN, — v't^^/V-'J^/^AT^ (0,15 mL, 0:075 mmol). 

0.5mol/L 1 - fc, Kn '^{-v'^^^^ h P • 7KfP'^C»:J^ n jjs/VA^?^ (0.15 mL, 

oWmmoDs Imol/LN, N-v^^^/^::^^l/^^v^T^>'ON, N- ^/I-t^/VA 
F«i^ (0.75 mL, 0.075 mmol) ^?M.-I?80#rHlW bfc„ KJ^Fl^^ 

^liffT'tr^tli n (0.4 mL) *5 j;t>'iafp^^7i<*-^ b 3 f ^i^^^iU 

bfcm. ^^A^J^IET-C-^* Ufco # b^fcaS^- t2 n TjsyVA (0.5 mL). 
7j>°y (4 = v^:^) CPVP) *5 j;tJ«7i^ y :^^i/^^;^7/P#:^/^i^ n p K 

CPS-COCD trJP^T. ^a-t^SH^Psl^^bfCo K^&^SSr^tiiUfcm> ^S?S^J^ffiTT' 
^ft^U 2— [2-yn^-3, 5-« (7« h=3r->7« h=^v^) - 6 -:7 
-^,^3 _lsj_ [2- (v^T^f^/i-T^ y) ^^/i^] r-fehT$F^#yto 
1(DX^4 .i^lRiatcUT. ^tbtifc-fb-a-il^^^e^. (0.3 mL) *5 J; mmol/L 

mk7Xm<^l, 4-v^;^drf->'f^|S (0.3 mL) ^^V^X. 'f^-a'^/ 9 (14 mg, 70%) ^ 

APCI-MS (m/z): 393, 395 (M+H)+. 

C^mMio] 

2_^^n^- 3, Kn^ri/- 6 -:7c3^=7Vr7a^^/l/@^^;'{^/l< ('fb'n'^ 1 0) 

^W!jl<DX@4 ^|Sl«t::bT. ^m'^j9(DX?ll-T?#fe^fc2--7'n-=E--3, 5 

— hd{^->7^ h^rv/) — 6 — :7ai^/l/:7 3i^/^|^^7^ 5^/1/ (110 mg, 0.26 mmol) 
'i^-^h. ^^7— /l^ (2.0 mL) *3j;tJ«4mol/Lmb7K»(^l, 4 - v^^^1^>'tM^ (l.O 
mL) ^fflV^T. ■{Y.^m-VO (92mg, 71%) Sr#f::o 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.56 (s, 2H), 3.64 (s, 3H), 5.01 (s, IH), 5.94 (s, 
IH), 6.61 (s, IH), 7.22-7.25 (m, 2H), 7.40-7.46 (m, 3H); APCI-MS (m/z): 334, 336 
(M-H)-. . 

C«Mii] 

1 OXfM 3 i: IWlilt^ LT. 9 (DXm 1 2 -:7^n^- 3 , 5 

— \fy< h ^-y^ b ^^v') — 6 —ya:-=^jVy^=^jV^W.:^ "^^^ (130 mg, 0.30 mmol) 

:7a.^/l'#T3:/^ (54mg, 0.44mmoDs ( MJ -o- MJ /^:?}^^:7^ :/) 

^^°^v^l>i^.C[I)i^^^ y K (lOmg, 0.017mmol). ^^iriXI^A (300 mg, 0.92 mmol). 
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3^ 2-i>P« hdfv':^^^^ (S.OmL) *5j:tJ«7K (0.5 mL) ^fflV^T. 3,.5-tf:^ (t^ 

^Wv'p< -2, 6-v'7^^/v:7 3^^7vst^7«^/i/^#fco ^hi^mmmi 

(DJim4.tmm\^\^X^ nhnf:ii\:.^m-A^h. t^^/-/^ (2.0mL) *5j:tJ«4mol/L:^ 
'fb/K*^?^!, 4-i^;^=3rf->'^?^ (1.0 mL) ^ffiV^T. 'fb^^ 1 1 (75mg,74%) ^ 

iH-NMR (270 MHz, CDCls) 6 (ppm): 3.18 (s, 2H), 3.40 (s, 3H), 6.61 (s, IH), 
7.26-7.31 (m, 4H), 7.36-7.49 (m, 6H); FAB-MS (m/z): 334 (M+H)+. 

Will 2] 

^iSMi'?:>X3g4i:|^^^^bT. mmm9(DJiU2-vnht^ti2~y'x2^-3, 5 

b^v^7< f=3ri/) - 6 j^^/V-::7:3^r::/Vg^^ (120 mg, 0.28 mmoD t^^b. 
j^,^ (2.0 mL) ^^Xl4.xc,oVlJsmJm(OX, 4 - v^^=¥f-^^^t^ (l.O mL) ^ 
^V^T. Wl-k^ 1 2 (86 mg, 95%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 3.38 (s, 2H), 6.37 (s, IH), 7.08 (m, 2H), 
7.17-7.24 (m, 3H); APCI-MS (m/z): 322, 324 (M-i-H)+ 

[«F!ll3] 

(X@l) ^»!ll(^Xm3-t?#?.tLfc3, S-t-';^ (7< K^v-T^ -2-7 
:n^^/I/:7a^r:^7k@^^7«^/l/ (0.23 g, 0.67 mmol) u^i^jVK (10 mL) 
^?^^-10°C*^7^*P bfcm> 3 1^7* (0.17 g, 0.67 mmol) ^i^V^ [t^^ ( f P 
nT-fef^v^) 3^K] ^l^^l^ (0.29 g, 0.68 mmol) '^%^7lX^ 

J>^^xi^y^=7'y (n— ^^f->'~n— ^=3ri?->'/@^^::i^^/l/=l/2) ftTlt^b. 2 
(0.25 g, 80%) 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.27 (s, 3H), 3.56 (s, 3H), 3.64 (s, 3H), 3.69 (s, 
2H), 5.00 (s, 2H), 5.27 (s, 2H), 6.96 (s, IH), 7.14-7.40 (m, 5H); APCI-MS (m/z): 473 
CM-I-H)+. 

(X5&2) ^»!ll<^Xm4i!|Hl1tJ-UT. Ji|BT*#btLfc2-3-K-3, 5 - 
^ b^v^T^ h^^fv') -6-:7j:^/V:7:x:::^/Vi^^7«5^/^ (0.12 g, 0.25 mmol) 

(3.0 mL) *Dj:t54mol/LMfb7X^<^l, 4 - v^;a-=3f f-.^^^t (3.0 mL) 
^fflV^T^ 3 (66mg, 68%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.62 (s, 2H), 3.65 (s, 3H), 4.76 (s, IH), 5.50 (s, 
IH), 6.68 . (s, IH), 7.23-7.26 (m, 2H), 7.43-7.52 (m, 3H); APCI-MS (m/z): 383 
(M-H)-. 

7G*5^W (C15H13IO4 • O.IH2O) h UT 
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f\-mU (%) C:46.68, H:3.45, N:0 

jv ak:'g'^i4) 

^Wlll-ettbt^S^b-^fel (0-19 g, 0.74 mmol) ^ 2 -"T^n^NV — /l^ (3.0 mL) 
^^^«?Us ^/^^]; >^ (0.065 mL, 0.75 mmol) 4^J;t)«37% 7i^/W P >'7K^?^ (0.063 
mL, 0.78 mmol) ^;!JPX.T. ^?a-e4^^W#b/Co ^Jt^^^^^EETT'^^iUfcms 5)- 

(0.091 g, 35%) bT#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.64 (br s, 4H), 3.32 (s, 2H), 3.57 (s, 3H), 3.77 
(br s, 4H), 3.83 (s, 2H), 6.40 (s, IH), 7.24-7.27 (m, 2H), 7.40-7.50 (m, 3H); 
APCI-MS (m/z): 358 (M-J-ED+ 

C^»!ll5] 

m^m 15) 

(Xm 1 ) MMm 1 C(Xm 3 t mm\^ UT. h ^--^ Kh >- (Tetrahedron) ^ ^59 
p. 7345-7355 (2003^) ^c|B«0:^?i^fcf«^t-2p CT# fetbS C2-:7^a-e 
5— tf^ (t^ h^^v') 7^ y —/V- (1.09 g, 3.53 mmol) 

(652 mg, 5.34 mmol) ^ ^B.-^-y^-^ (3.46 g, 10.6 mmol) *5 
ihV -o- b y /1/7}n;^:7^ ^) v?'^7A(II)i;?i5' a V K (129 mg, 0.164 
mmol) ^fflV^T. [3> 5-lf;^.(7« h^^-?^ h^^^) - 2 --7 a.=-;v:7 ^ 
^ / —/U (724 mg, 67%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.55-1.65 (m, IH), 3.28 (s, 3H), 3.51 (s, 3H), 
4.39 (d, J = 5.9 Hz, 2H), 5.00 (s, 2H), 5.21 (s, 2H), 6.83 (d, J = 2.3 Hz, IH), 6.94 (d, 
J = 2.6 Hz, IH), 7.18-7.26 (m, 2H), 7.28-7.45 (m, 3H). 

(X®2) i:|2-e#fetbfci [3, 5-}f:^ i?^ h^^^y^ h^^^) -2-7:^=^7^7=^ 
=^;V\ y ^ /—/I/ (384 mg, 1.26 mmol) ^N, N- v?7« ^/^Tj^/^AT 5: K (10 mL) 
\zMM^^ N — >^'n^=t^^i5^^-f ^ K (268 mg, 1.51 manoD ^M'^X^ ^?l."e5B#^ 

f^^nn^^yV ^^^^^^J^^^'^'^V^^^y (n— =3rf->'/gt^^^^^'=4/l~3/l) 
^/k] y ^ y — /V (421 mg, 87%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.11 (t, J = 6.9 Hz, IH), 3.27 (s, 3H), 3.56 (s, 
3H), 4.52 (d, J = 6.9 Hz, 2H), 5.00 (s, 2H), 5.28 (s, 2H), 7.03 (s, IH), 7.20-7.46 (m, 
5H). 
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OM3) -bfB-e#bttfc [2-:/n^-3, 5-M (p< h^-^?^ h^-y) -6- 
:7 3^=7P:7 cc^/V] 7? y (63.3 mg, 0.165 mmoD ^y^^ / — (lO mL) 
^fU D, L — ;^:/7t^^/^^>'5$ (279 mg, 1.20 mmol) ^:(]P;^T. ;!]ni!ii>f£TT?2.5 

:7 ^ — (i^ n n ^ 7 —/U=20/l) iCX^M bs -fh-^^ 1 5 (46.6 mg, 96%) ^ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.81 (br t, J = 4.9 Hz, IH), 4.48 (d, J = 4.9 Hz, 
2H), 4.87 (s, IH), 5.69 (s, IH), 6.71 (s, iH), 7.30-7.38 (m, 2H), 7.40-7.58 (m, 3H); 
ESI-MS (m/z): 296 (M+H)+. 

N- [2- (r-fe^7^T5:/) ^"f-Zl^l -2- (2->*'P^-3, 5 - v^t ^s^^ix 

-6-:7:r::^/k:7a.^/^) hT ^ K C'fL'^^ 1 6) 

— h^iX) — 6 — :7:ii::^7k:7a^r^/l/g^^ (20 mg, 0.050 mmol) 
0.5mol/L 1 - [ 3 - (v?^ 5=-/^T ^ 7 ) tVl^] - 3 -::i^^/l-;?7/k/i? v^-T 5 F • 4t 
^^(DN, N-Z^;i^/l^:^/VJ>,T ^ (0.15 mL, 0.075 mmol). O.5mol/L 1 — t 

Ka^v'^>'i/ h y /l^ • 7k^U^(D^ n a 7}n7^ J^t^l^. (0.15 mL, 0.075 mmol). 

Imol/LN-T-fe^/^^^^l^i^v'T ^ ^^<Z)N, N — v^7« ^/l^^i^/l-Ar 5: K^^?-iJ (0.75 
mL, 0.075 mmol) J:0?N, ■ N- v^7« 5^7l-^/l-i^T ^ K (0.25 mL) ^;BV^T^ N- . 

[2- (Tir5=-/wr 5: y) ^^/V] -2- [3, S-lf;^ (t^ b^^r-^T^ b^iX) -2 
^^p^_6_^-^-^v;7-^-^v] r-fehr^ K%#-Cs #e>ti.fc'fb'^.#»§r. 4mol/L 
mh7i(.m(Dl, 4-z:^y^^^:ymn (O. 3mL) ^ (0.3 mL) T'^aU 

ih^^ 1 6 (14 mg, 70%) ^#fc:o 

APCI-MS (m/z): 407, 409 (M-i-H)+. 

[«^!ll7] 

2- (2-:/a^--3, 5— v>t Kt^df-ix- 6- :7 3^^/1^:7 3^ r:i7P) -N- (fy-:;? 

mMm9(DJius tmm^^x. ^^iM9ox@2•T?#fet^fcl2-:/^3^-3, 5 

— tf;^ (7« h^^eiX^ h'^fv') — 6 —:7j;::^/I^7c3^ =71^11^ (20 mg, 0.050 mmol) y&^bs 
O.5mol/L 1 - [ 3 -7 (i^p^ ^/UT ^J) y^u \fjv\ - 3 5 K • it 

^i^CON, N — v^^^/VtJn /VAT ^ Kt§^-^ (0.15 mL, 0.075 mmol). 0.5mol/L 1 — t 
Ko^v-^^^y f y • 7KfPi|^(^^ n n 7}N/l/At^lS (0.15 mL, 0.075 mmol). 

Imol/L 3 - y ^ :/(DN, N- v^t^ ^/l/:dN/Vi^r ^ (0.75 mL, 0.075 

mmol) :fc^J;tJ«N, N- v^^ ^/l-^/^i^T ^ K (0.25 mL) ^>^V^-C. 2- [2-:/n 
^-3, (7« ^=3^-v'7« h^^i^) - % -~7 ^=.7V\ -N- (t°yi^^^ 

-3-- r^l^T^^^-zH r-febT5: K#T. ^tb^fc'fb^i^Sr. 4mol/L4i:'fb7K*<^ 1 i 4 
-v^^^f-^^?^ (0.3 miL) ^^-X^:^^ (0.3 mL) t?^ilU ^t^H^l 7 (14 

mg, 70%) %#fCo 
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APCI-MS (m/z): 413, 415 CM+EO+. 

immm is] 

(1 -^-^i^/vf-^y i;?>'-4— T/l^) -2- (2-yn^-3, 5-v^t:Kn 

— lf>?.(7« h^i^T? ^=3rix) — 6 — r7cii^/l^:7ct^/V@^^ (20 mg, 0.050 mmol) 
O.5mol/L 1 - [ 3 - (v^T^ 5 / ) fcW] - 3 ^ Y ■ 
^:^(?9N, N — v't^ =f-;V'^;VJ>.T ^ K^^l^ (0.15 mL, 0.075 mmol). O.5mol/L 1 — t 

^->'^>'y' b y /V • TKfO^f^i^ o o (0.15 mL, 0.075 mmoDs 

lmol/L4 -T - 1 -^^v'/l^t:"^]; v^^/cDN, N- v^^ ^/k^/l^AT 5; K^^^R 
(0.75 mL, 0.075 mmol) *5j;tJ«N, N-v^^ ^/l-Jj^/Vi^T ^ K (0.25 mL) tr>ffiV^Ts 
N_ (1 -^^i;f/Hf-<y i?:/-4-— f/l-) -2- [2->^n^-3, (7« 

4-momM'it:^m(D 1 , 4 - v^;^^f-:/^V^ (0.3 mL) *3 J;t>*^ / — /i^ (0.3 mL) 
fb-a-i^lS (I7mg, 70%) &#fCo 

APCI-MS (m/z): 495, 497 (M+H)+ 

[|ISfe#iJ 19]. 

2— (2— :/n^— 3, 5 — v't KT=i=3rv'— 6 — :7cc::^/V:7 3:.^/1/) — N — v'iJ'a-^ 
driz/^Tir bT5: F ('fh-a-ife 1 9) 

mmm 9 3 i: w\m\^ 9 oxm 2 -c# b nfc 2 - -7^ n ^ - 3 , 5 

— lf;^(7^ h^^ri^^ h^i/) — 6 — ::7:r^::^7V:7a::rr/^®^^ (20 mg, 0.050 mmol) -A^h^ 
0.5moI/L 1 - C 3 - ^/^T ^ 7 ) tW] - 3 -zr.^/^^ /UT^i^^^ 5 K • 
|t:^<^N, N — ^/I/^/l^-^T 5 (0.15 mL, 0.075 mmol)> 0.5mol/L 1 - t 
Kn ^ v'--<>'y h y T^—zl^ • 7kfB4^C9^ t2 a -j^/vM^^ (0.15 mL, 0.075 mmoD^ 
lmol/Li/i5^ n^=3e->'/VT5 :/(DN, N- v^p« ^/l^^^/^-^T 5: K^?^ (0.75 mL, 0.075 
mmol) *5J:t>*N, N- v'^ ^/V7^^/^Ar ^ K (0.25 mL) ^^V^T. 2- [2--:/^ 
^-3, S-lf'^ b=3rv-^ l.arv') - 6 --7 =^==-;vy -N- v'iJ' n^^s^^ 
ix/VTirfr^ ^^e.tL/cfb-a^ife)^. 4mol/L±t'fli7K^C) 1 , 4 - 

?g (0.3 mL) *5 j:tJ«P< / -/I- (0.3 mL) "C^SIU. iY^-^m 1 9 (15 mg, 70%) ^# 

APCI-MS (m/z): 404, 406 (M+H)+. 

mmm2 o] 

2- (2— :7'n^-3, 5 -v^t Fn^->— 6 — :7ai^/l/:7rcc^/l/) — N— (2— 7< 

^Wll 9 OXfl 3 h W\W(^ bT. ^»!] 9 (75 xm 2 Tl# b tbf^ 2 - :/ n ^ - 3 , 5 

— trx?.(7« h=3ri/7^ b^rv') — 6 — ::7 (20 mg, O.OSO mmol) ^^b. 
0.5mol/L 1 - C 3 - (v?7« ^/^T ^ y ) :r n tVk] - 3 -cc^/k^/V^-y^ ^ K • 
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MMcOlSi, N — v?7«^/VJt^/VAT 5 VMW (0.15 mL, 0.075 mmoD. 0,5mol/Ll— 
Kn drix^:/>/ f y Ty^—7U • 7KfP^<55i5' ^ ^ :^^l^^MW. (0.15 mL, 0.075 onmoD. 

ImoVL-^ y:f'f-/^r ^XDN, N- v?p« ^/V:?}^/^3.r ^ K^^IS (0.75 mL, 0.075 
mmol) *3j;t5N, N- v't^ ^/V/j^/VAT ^ K' (0.25 mL) ^ffiV^X. 2- [2-:7'n 
^-3, (t^ b^v^T^ - 6 -:7:3^::^yk:7ai:=i/V] -N- (2-^^ 

/ix-T'n tVl^) Tir bT ^ K#T. ^^S^tLfcfli^il^^. 4mol/Lii:'fb7X*(^ 1 , 4 -v'^ 
=3ff->^^?^ (0.3 mL) ^XU^^ (0.3 mL) -e:fta;aL. -fb-^^ 2 0 (13 mg, 

70%) t:#fCo 

APCI-MS (m/z): 378, 379 (M+H)+. 

mmm 211 

T-fe br ^ K (it^m2 1) ■ ' 

^Jfe^0 9(Z)X@3 i:|lI«J^LT. IIW!l9(Z)X®2-T?#b;rtfc2-:7^n^-3, 5 

— h^iX^ b=3r>^) — 6 — :7cE. ::^7^:7aic:^7V@1^^ (20 mg, 0.050 mmol) ifO^t^s 
0.5mol/Ll- [3- (i^^^y^T5:y) :/n fcVk] - 3-^^/U:fy ^ }f - m. 
W^fDN, N — T5: (0.15 mL, 0.075 mmo])^ 0.5mol/Ll— 

Kn^v'-^>'y' h y Ty— /l^ • 7K^U^(D^ n n 7iN/P-A:^liJ (0.15 mL, 0.075 mmol)^ 
lmol/L:7"n tVl^T ^V(7)N, N- v't^ ^/^7}^71/AT 5: F?^?^ (0.75 mL, 0.075 mmol) 
*5J;-0«N, N->^7<^/^7^^/^i>^T ^ K (0.25 mL) ^J1V>-C. 2- [2-:7'a^-3, 
5 — If:^ (7« h^v^T^ h^v-) - 6 — >'3^^/V-:7ccc:^7l'] -N-:7"n fcV^T-fe hr ^ 
K#-C. ^bti.fc'fb-a'^^s 4moKLfi'fb7k*<55 1 , 4 - v^^^^i?-^'^?^ (0.8 mL) *5 
J;-a«7«i5'/— 7P (0.3 mL) -t?^Sb. ^t^m2 1 (13 mg, 70 %) Sr^fCo 

APCI-MS (m/z): 364, 366 CM:+ED+ . 

imMm2 2i 

2- (2--:/n^-3, S-v't Kn=3fv^- 6 — :7cii:^/v:7a^::^/^) -N- [3- (2 
-;^dry y v?^- 1 — </P) fcVi-] T-fe hT ^ K (fk-a^^^ 2 2) 

MMm 9 3 ^ b-C. 9 (Z)Xa 2 -C# btbfc 2-^1=^^-3, 5 

— h^-^p^ b^V) - 6 — yaic=^7V:7aic^/^@^^ (20 mg, 0.050 mmol) 
O.5mol/L 1 - [ 3 - (i?^ ^/l^T ^ y ) tW] - 3 5: K ■ ±i: 
^:^(DN, N-v';^ ^/I'/fi/l^i^T 5: V^^MW (0.15 mL, 0.075 mmol). 0.5mol/L 1 - 1: 
Kn ^ar-jy-^^^y b V T^—zl^ • 7KfP#><^i^ t=z n (0.15 mL, 0.075 mmol). 
Imol/Ll - (3 -T^ y y°c2 tVv) - 2 - y K^^ON, N- v'y ^/l/^js/l/AT 5; 
Kl^Vft (0.75 mL, 0.075 mmol) :fc^J;t5N, N- v^^ ^/I^/Jn/V-AT 5 K (0.25 mL) ^ 
m^^X. 2- [2-7^1:2^-3, (p« b^^riXp^ b=^^^) - 6 - 7 ^n^^/l^^ cr! 
^/l/] -N- [3- (2-;r^y y v'^/- 1 — (/u) -fxi^;V\ TirbT^m 

^^bttfc'fb-a^i^^. 4mol/Llt'fb;7K*<^ 1 , 4-v?;^=^i^>^^^ (0.3 mL) *3J:tJ« 
/V (0.3 mL) T^SU \\L-^m2 2 (35 mg, 70%) ^#fCo 

APCI-MS (m/z): 447 449 (M+H)+. 
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^ ^i^^^/U) T-fe h r 5 K iit^^ 2 3) 

m^m 9 <^xm a ^ m^^^i ^t. mmm 9 (Dxm 2 e> t^fc 2 - :/ n ^ - a , 5 

-Tt'x'^Ct^ b^iXT^ ^drv') - 6 — :7rc^7l/:7^^/^@^^ (20 mg, 0.050 mmol) 
O.5mol/L 1 - [ a - ^/i/T ^ 7 ) tV^] - 3 -:3i^/V;^;/i^^^i^-f ^ K • it 

^4l:(?:)N, N — v'^^/l/^^^'^T^ VM'M (0.15 mL, 0.075 mmo])> 0.5moiyLl— t 
=3ri/U^^y MJ T y"— /l^ • TKfP^^^^iJ^ (0.15 mL, 0.075 mmoD> 

lmol/L2-7« hdfix:3i^/l^T^ ^^ON, N-i^7« ^/^*/l^-^T ^ K^^^ (0.75 mL, 
0.075 mmoD 33J:t)«N, N- v?;^ ^^/^^/l^AT ^ K (0.25 mL) ^fflV^Ts 2- [2 
_-/Pt^_3^ (7^ b^v-^ b^v^) - 6 -:7 3.^/I^:7ra-/^] -N- (2 

^d^^^^rc^y^) T-fehT^ K#-r. nhfhf:i^t'^m^. 4jxiolfLmt7km(0 1 , 4 
-v^;r=3rf->-'^Y^ (0.3 mL) *5 J; t» 7 -/k (0.3 mL) "C^ffib. -f b^J^ 2 3 (13 
mg, 70,%) ^#fCo ' • 

APCI-MS (m/z):; 380/382 (M+H)+ . 

[^{i#iJ2 4] 

2- (2-:7'n*-a, 5 - v^t: Fo 6 -:7ai::^7k:7 3^::^/^) 

mmm9(Djm3 tmm\^\^x-. ^»!i9(Z)xfi2-c#btxfc2-:/n^-3. 5 

h^v-T^ b:3fv') - 6 -73^^/1/ :7^^/l/®^^ (20 mg, 0.050 mmol) t^h^ 
0.5mol/Ll- [3- (v^7«^/l-T5:/) tVk] - 3 -^^/V:^/V7}?.v^^ ^ K • ^ 
^:^(DN, N — v^p« ^/V7}^/VAT ^ K^?^ (0.15 mL, 0.075 mmoDs 0.5mol/L 1 — t 
Kn h y ry ■ 7K.fP^<^:^^ ^ Ti^Jl^J^^^M (O.IS mL, 0.075 mmol). 

Imol/L^^v^/^'T 5 ^(^N, N- v^y< ^/l/7^^7^Ar 5 K'^^f^ (0.75 mL, 0.075 mmol) 
:j3j:t)«N, N-i>7^^/k^/l^-^T^ K (0.25 mL) ^ffiV^T. N--<^^i^/l— 2 - [2 

K#T. ^fetLfcftS-a^it^^. 4mol/Lii:'fli7K^(D 1 , 4 - v':^=3f^f-^^^i^ (0.3 mL) *5 
it/T^ y —/V (0.3 mL) -e^aU. -fb-a-fe 2 4 (15 mg, 70%) ^#fCo 

APCI-MS (m/z): 412, 414 (M+H)^ . 
[^JiM2 5] 

5_ -6--7*n-=E--4-y'c^^/V-^^^i^^>'-l, 3—-$^:^ 

-/k ('fli^^ 2 5) 

(XSl) ^WJl 5(DXfl2-^1#fetLfc C2-yn^-3, 5 - tf ^ (7 b=3r^^p( 
l^^rv') - 6 -^ct^/k 7:^—^1^] y^y— /k (121 mg, 0.317 mmol) §:N, N-v' 
y 5^7k7}s7Vi^r ^ K (6 mL) \<imM\^. 60%yk^ihi- h V ^ J>>mf^1^Wi:l^ (39.5 mg, 
0.988 mmol) ^ XX^Mz^t^^^^:^^^ (0.200 mL, 1.68 mmol) ^M^X. m.mX2^mW: 
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b^v-T^ — 2— ^a:.::^/^^^-^'^ (I38mg, 92%) ^#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.26 (s, 3H), 3.55 (s, 3H), 4.33 (s, 2H), 4.41 (s, 
2H), 4.97 (s, 2H), 5.27 (s, 2H), 7.03 (s, IH), 7.20-7.40 (m, lOH). 

(X® 2) ±l5-t?#bt^fc 3 - (^:/v^/^^^-^p^ ^/l^) - 4 -:^^nqE— 1 , 5 - tf 
;^ (p^ b^v'p^ h^l^) — 2 — (133 mg, 0.280 mmoD ^^^5^/^ 
71^ (SmL) Izmmi^. m:^^ (0.2mL) ^Jnx.T. 60"CT'1.2^^m#bfcio ^ft^m^ 

«-/V=20/l) Icl-C^t^L. 'fb'a-i^2 5 (I02mg,94%) ^#fCo 

iH-NMR (270 MHz, CDCls) 6 (ppm): 4.27 (s, 2H), 4.40 (s, 2H), 4.86 (br s, IH), 5.74 
(s, IH), 6.69 (s, IH), 7.20-7.36 (m, 7H), 7.40-7.52 (m, 3H); FAB-MS (in/z)i 385, 387 
(M+H)+. 

C^»J2 6] - ' ' 

-a^ife 2 6) 

(X@ 1 ) 2 5 1 nWi^ bX. HWlJ 1 5 (O-XM 2 -e# ;h.fc [ 2 - 

-/pi^_3 ^ 5_1^~;:^ (^ h^V^^ f^-^) - 6 -:7^^/V:7:3^c:^/^] ^ — 7V (104 
mg, 0.271 mmol) t^h. 60%7R*{b-:^ f ^ AiStft^fS:^ (53.0 mg, 1.33 mmol) *5 
J; t)^3 '^'fbp^^/l^ (0.200 mL, 3.21 mmol) ^fflV^T> 4-:^^n^-l, (p« 

h^Sf-i/p? h^v^) -3 - b^->;>«^/^) - 2-:7cn::^/Ix^>'-^^i/ (108 mg, 100%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.24 (s, 3H), 3.27 (s, 3H), 3.55 (s, 3H), 4.23 (s, 
2H), 4.98 (s, 2H), 5.27 (s, 2H), 7.04 (s, IH), 7.22-7.45 (m, 5H). 

(X?S2) ^J1M2 5 0Xfl2 i:IWIil^z:b-C. XfB-e#p3ti.fc4 -:7^n-^- 1 , 5- 
tf;^ (7« y^-y^ V^l^) -3 - (7< h=3rv^7<5=-7l-) - 2-:7cn::^7l--<^-e^V (103 mg, 
0.258 mmol) ^^/-/l^ (8 mL) *5j:t)«^:^^ (0.2 mL) trfflV^T. {b^^I 2 

6 (70.3 mg, 88%) «r#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.24 (s, 3H), 4.18 (s, 2H), 4.87 (br s, IH), 5.74 
(br s, IH), 6.70 (s, IH), 7.28-7.36 (m, 2H), 7.40-7.55 (m, 3H); FAB-MS (m/z): 309, 
311 (M+H)+. 

[^*M2 7] 

5_ (r y /i^:t-=35-->^^/V) -6-:^r3^-4-:7^c^7^^^-^^^-l, S-v'::^— 

(X@ 1 ) ^JSM 2 5 (DXm 1 IhI^J- UTs %Wi 1 5 OXm 2 X'^^fhtzL [ 2 - 
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-/p^_3^ 5-t*;^(^ h^i^^ hdev')-6-r7c3^^/V>^ai:^/P]p«i^y— /V (94.6 
mg, 0.247 mmoD 60%:^m^hi- h V ^J>^mil^^n!^ (34.8 mg, 0.870 mmol) *3 

XX^^^hT V (0.100 mL, 1.18 mmol) ^fflV^T. B - (T V ;V^^-y ^ - 4 

5-ff;^ (^ b^v'^ bdrv')-2-:7c:^:^/l^^^^-e^^^ (87.9 mg, 84%) 

iH-NMR (270 MHz, CDCI3) 6 (ppmO: 3.26 (s, 3H), 3.55 (s, 3H), 8.87 (ddd, J = 1.3, 
1.3, 5.9 Hz, 2H), 4.28 (s, 2H), 4.97 (s, 2H), 5.09 (ddt, J = 1.6, 10.2, 1.6 Hz, IH), 
5.17 (ddt, J = 1.6, 17.3, 1.6 Hz, IH), 5.27 (s, 2H), 5.83 (ddt, J = 10.2, 17.3, 5.9 Hz, 
IH), 7.03 (s, IH), 7.22-7.42 (m, 5H). 

^^^) _4_3/n^- 1 , 5-t^~;=^(^ h^l^P^ hd^i/) - 2-:7a.^7^-<>'if^ (85.3 
mg, 0.202 mmol) ^^bs ^^/-/^ (8 mL) *3j:t)«a:iL^ (0.2 mL) 4rffiV^-C. it^ 
2 7 (63.2 mg, 93%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.86 (ddd, J = 1.3, 1.3, 1.6 Hz, 2H), 4.23 (s, 
2H), 4.84 (s, IH), 5.10 (ddt, J = 1.6, 10.6, 1.6 Hz, IH), 5.17 (ddt, J = 1.6, 17. 3, 1.6 
Hz, IH), 5.73 (s, IH), 5.81 (ddt, J = 10.6, 17.3, 5.6 Hz, IH), 7.30-7.37 (m, 2H), 
7.40-7.54 (m, 3H); FAB-MS (m/z): 335, 337 (M-fH)+ 

[^W!l2 8] 

2- (2->^'n^,— 8, 5 — i^t Kn^iX— 6 — :7 3^^/^>^3i::^/^) -N- (2, 4 

— tf^(^ h:^^^^^^ b=3riX) — 6 — (20 mg, 0.050 mmol) t^h^ 
0.5mol/L 1 - C 3 - i^^^ ^}^r %/) -fxi tW] - 3 -=c,=f-;v%ivif^V'^ %Y -m. 
W^(D'\>i, N-v^7^^7l^^/^^T5: YW<U (0.15 mL, 0.075 mmol). 0.5mol/Ll— t 
Yn^-y^y^/ h y /l^ • TkfP^'f^i^ 1^ ^J/l/Af^lK (0.15 mL, 0.075 mmol). 
Imol/L 2 , 4 - v^T^ b ^^ri/^^'v'/^T ^ >'(DN, N- v't^ ^7Vi^}VJ>.r % YWi^ (0.75 
mL, 0.075 mmol) :J3J;D^N, N- v'^ ^/^7}^/^'^T ^ K (0.25 mL) ^ffiV^T. 2- 

[g-^^'^n^- 3, (7« b=3rv'7< b:^^/) - Q --7 ci.=-;V~7 :x.=^;X^'\ -N- 

(2, 4--:^p< h^v'-O'v'/l-) TirhT5: K#T> ^bfhfci\^^^^. 4mol/LJ^'fh 
7k*<?:) 1 . 4 - v^:^^f->'t^l^ (0.3 mL) ^XXJ^?^^ / -/l^ (0.3 mL) "C^Sb. it 
2 8 (17 mg, 70%) ^#fCo 

APCI-MS (m/z): 472, 474 (M-i-H)*. 

imMM 2 9] 

N-^IXv^/V— 2- (2-7'n^-3, 5 - v^t Kn ^i/— 6 — :7ci:^7l/7ai::^/^) 

||Jg'^j9<^Xm3 ^l^^m^-b-C. ^JfeM9(DXm2-t?#btbfc2-:/n^- 3, 5 

- fc';^ b =¥i^ 7^ h =35- iX) - 6 - :7 ::^/^:7 31 cz^^'Vi^^ (20 mg, 0.050 mmol) /O^ h . 
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O.Smol/L'l - [ 3 - ( v'^ J-fVr ^ y ) fcVV] - 3 -a^^JVti!\^i^-^^ 5: K • 
^4t«DN, N-v^y^yl-TiN/l-AT^ (0.15 mL, 0.075 mmoD. 0.5mol/L 1 - 

Fa^Sfv^^^-y^ f y ry'— /V ■ 7kfP^©iJ^ n h/Jn/I/A^^S (0.15 mL, 0.075 mmol), 
Imol/LN — 7^ ^/V-O'v'y^T ? ^'ON, N — v^p< ^7^4^/^i>.T 5: K?^V-S (0.75 mL, 
0.075 mmol) *3j;-0«N, ^-^y ^^7Vi^s;V2>.T ^ K (0.-25 mL) SrffiV^T. N— 
v^7l^-2- [2-yin^-3, f^-^7« b^iX) - 6 -7 ^^^^/I/^ cnc:^ 

/V] -N-7^f-/vr-fe hT^ K#T. ^tfe^fc-fb^^J^. 4mol/L:^'fb7K*0 1 , 4- 
v':^=arf->'^?^ (0.3 mL) ^ / (0.3 mL) "C^OfS U {b'^^ 2 9 (15 mg, 

70%) .^#fCo 

APCI-MS (m/z): 426, 428 (M+H)+. 
CIIJg^!l3 0] 

1- (4-^>'v'7H::°^!J v^/) -2- (2->^^n^-3, 5 - v^t Fn a^^/- 6 - 

|IJfeM9(DXm3 irmitcibT. liMM9 0X@2-e#ejtl.fc2-:/n^-3, 5 
- If ;^ ( y h ^ iXT^ h =3r iX) — 6 - y ^/^:7 ^/Pg^^ (20 mg, 0.050 mmol) ^ 
0.5mol/L 1 - C 3 - (cJ:^ =^JVT % /) zf^ tVv] — 3 -3z^/V;^7 7i-7}?v^^ 5: F • it 
BM(DlSi, N — i^}i =^jVi^}VJ>.r % FfMt (0.15 mL, 0.075 mmol). O.5mol/L 1 — t 
Fi3 ^^y^:/y h y • 7KfB4^(D^ n n /jN/PA:^^^ (0.15 mL, 0.075 mmol). 

O.5mol/L^^y b y Ty'— /l^ • 7KfP4^©y n n ;?j^/^A:^^ft (0.15 mL, 0.075 mmol). 
lmol/L4 --<^v^/^t;°-<y v^^cDN, N - ^/^/J^/^AT 5; ^'MW, (0.75 mL, 
0.075 mmol) *Dj:tJ«N, N--:^P« ^/I^tJ^/^AT 5: F (0.25 mL) SrffiV^T. 1— (4 
-^^^v'/l^t'^yv^y) — 2- [2-:3/ci^-3, ^—\f:^ (^ h^i/y h^Srv') - 
6 -y ca^^/I/y / V^#T. nhfhf^Wl-^m'^. 4mol/Lii:'fb7K*(^ 1 , 

4-v^;^^f-^/^^?^ (0.3 mL) ^iiX:^^^ J—JV (0.3 mL) t?M!ab. iti^i^ 3 0 
(17 mg, 70%) ^#fCo 

APCI-MS (m/z): 480, 482 (M+H)+ 

imMm 3 1] 

1- (4 -Tir^/m°-<^ v'y- 1 — i JV) - 2 - ( 2 -y'n^— 3 , S-i^fcFn 

^^r^x- 6 - y 3^ ^/^y ;c ^/k) ^ / V ('fb-a-i^ 3 1 ) 

•^»J 9 (DX© 3 i: bT. HWJ 9 (7)Xm 2 -^it b ttfc 2-yn^-3, 5 

b=3rv/7^ h=3r-y) - 6 -ycn^^/Vyrcr^/l/®^^ (20 mg, 0.050 mmol) -h^h. 
0.5mol/L 1 - [ 3 - (v^y ^/l^T % /) -zf'P- tW] - 3 - =^J- jVti JVif^^? ^ ^ F • S 
^ig:ON, N- v';^ ^/^7}n/1/AT ^ YW<^ (0.15 mL, 0.075 mmol). 0.5mol/L 1 - t 
Fn ^^j^v-^yy^ b y r y^/^ • 7XfP^(^y n ^7^^/^i=^:^^•ig (0.15 mL, 0.075 mmol). 
Imol/LN-Tir^/l/f^y i^y<^N, N- v'p? ^yi^Tis/l^ i^T 5: K^^i^ (0.75 mL, 
0.075 mmol) *5j;-a«N, N- v^p^ ^/l-Ti^/l'AT ^ F (0.25 mL) ^ffiV^T. 1- (4 
-r^^/^t:°^yi^>"- 1 -^/t-) -2- [2-yn^-3, 5 - tf ;^ (p<h=3f-yy 
h^iX) - 6 -ycicrz/i^ycc::^/^] ^i$'yy:Sr#T. ^bttfcfb-a-^^^. 4mol/L±t'fb 
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tK^c^ i , 4 - v^^^f-^^^ (0.3 mL) *5 j:tJ«7? 7 —/I- (0.3 mL) >fl:i 
-g-i^a 1 (15 mg, 70%) ^#fCo 

APCI-MS (m/z): 432, 434 (M-H)". 

[^JfeM3 2] 

2— (2— 3, 5 — v't Ko,=3«^i^— 6 — :7ai::^/W:7:t::^/W) —1— (4—^ 

— tf ;^ (7 — Q — :7 jic::^/V:7cc^/Vg^^ (20 mg, 0.050 mmol) 
0.5mol/Ll- [3- (v^^^/l^r^:/) :7"n fcVk] - 3 -3:^^/^;^7/^#i;^-f ^ K ■ it 
^;^(DN, N — v?P« ^/l^^/l^-^T 3: (0.15 mL, 0.075 mmoD^ 0.5mol/L 1 — t 

Kn^i^^^^y b y /l^ • 7k^^(Di^ n n /js/l/i^:^?^ (0.15 mL, 0.075 mmol). 

Imol/LN-;^^/^^^^ v^>'(^N, N — i^T^ ^/V':^/^-^T 5 K^li^ (0.75 mL, 0.075 
mmol) .^S j;t)«N, N- v^7« ^/l-^^/^AT ^ F (0.25 mL) SrffiV^-C. 2- [2 -:/n 

^-3, (7« ^drv') -6-T-:7a:.c:^/V:7a.c:^/k] -1" ( 4 - 

4_;;;^;^^^^^^:^^^ (0.3 mL) *3 j:t)«7« 7 — (0.3 mL) X^^MV. ih^^^ 3 2 
(I4mg, 70%) ^^fCo 

APCI-MS (m/z): 405, 407 (M+H)+. 

[^W!l3 3] 

2- (2-:/ 13 ^-3, 5 -v>t: Kn=^v— 6 -:7 j:^/l/:7 3i::^y^) -l-t'-^yv' 
/a^^yi^ iih^S^s 3) 

«M 9 (Duu 3 1 m^i^j- bx. mmm 9 <^xm 2 -e# hfiti 2-:/n-=e-3, 5 

— fc';^(7{ h=ar>^7{ \>^i^) — 6 —y ^^/l^y ^=^-^^W^^ (20 mg, 0.050 mmol) 
O.5mol/L 1 - C 3 - (i^7« ^/l-T ^ / ) -T^n tVl/] - 3 -a^^/l/:^7/^#v^^ 5 F • :^ 
^M(DN, N — v^T^ ^/l/*/l/-^T 5: K^^^i^ (0.15 mL, 0.075 mmol)^ 0.5mol/L 1 — t: 
Kn ^iz-^^-y' h y • 7K^W%)(0^ n n (0.15 mL, 0.075 mmol)^ 
lmol/Lt°^y v^>'C9N, N — v^p< ^71^:^/1^^ T 5: Y'MW. (0.75 mL, 0.075 mmol) *3 
j;tJ«N, N-v^7<^/^^/^^T5: K (0.25mL) ^^V^T. 2- [2-^0^-3, 5 

(p« b=3rv^7« h=3r-» — Q -y a^:='7V'7 =cu=^;y\ - 1 - t'^y v^y ^^5^ / 
#T. #btLfc'fti'a'^%> 4mol/L:^'fli7j<m(D 1 , (0.3 mL) *5J: 

t)«7^i5^7— /V (0.3 mL) X^Sb. -fb^i^ 3 3 (l4mg, 70%) ^#fCo 

APCI-MS (m/z): 390, 392 (M-l-H)+. 

C^M0ij3 4] 

2- (2-:/t2^- 3, Kn^iy-6-:7ciic:i7l':7 3z::i/l/) -1- (1, 2, 

3, 4-7" f^t Kn^ y=3ry y V- 2-- r/l^) >' ('fb'a-i^3 4) 

I^Wil 9 ©X^ 3 t bT. ^JfeM 9 2 -e#fc tbfc 2-:/n*-3, 5 
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— \f:^X^ b^^fixp^ h^-y) — 6 —'^ ^=^^^':^ =^=^^^W^^ (20 mg, 0.050 mmoD ;a^6>> 
0.5mol/L 1 - [ 3 - (i^^ ^/l^T 5: y ) :/n tVl^] - 3 5: K • it 
^ii:(DN, N — v^T^^/VTfs/l^AT ^ K^^?^ (0.15 mL, 0.075 mmol). 0.5mol/Ll— t 
Kndrv^^>'y' h U T^/— • 7KfP^(^i^ 1=^ n/jN/l^Af^lR (0.15 mL, 0.075 mmoD. 
Imol/Ll, 2, 3, 4-^ t Ktz-i- y.^y y >-(7)N, N-i^y^7^:^j^7UJ^T^ K 

(0.75 mL, 0.075 mmol) *3j:t>^N, N->^y ^/^7}^/l/i^T ^ K (0.25 mL) Srffi 
V^T. 2- [2-y^c^— 3, 5—1^^;^ (y h=3r-^y h^-^) - 6 —y 0:^=^/^-^ 0^:=- 
)V\ -1- (1, 2, 3, Kn-ry=3ey y ^--2 — T/v-) ^^y^-Sr^t 

-C. nh^t^\Y.-^m-^. 4mol/Lii:'fb7K^O 1 , 4 - v^;^-=¥f->'^?S (0.3 mL) :J3J;t)« 
y ^ y -/V (0.8 mL) -e^® 'fb-a^i^ S 4 (15 mg, 70%) ^#fCo 

APCI-MS (m/z): 438, 440 (M+H)+. 

[|liiM3 5] 

2- (2— >^^a^-3, ^-V'^iY^-^-y— ^—'7 ^^Jf^y -l-^/l^/}^]; 
y;c>5^y V ('fl::'^#j3 5) . 

ll»!l9(DX@3 iriHillilbTs ^iffeM9<^X^2-e#e>tt/c2--7'n-=E— 3, 5 

— t">^(y h^i^y — Q — y a:.:^}Vy oi. ^/^g^^ (20 mg, O.OSO mmol) ii-^ b > 
O.5mol/L 1 - C 3 - (i^y ^/VT 5: y ) y"n tW] - 3 -^5^/^:^/^7}^^v''< ^ F ■ ±t 
^i^CDN, N- v^y f^/l/^N/T/AT 5: K:^?^ (0.15 mL, 0.075 mmol). 0.5mol/L 1 - t 
Kp df-v'^vy f y Ty^Wl^ • 7Kfn#?C0y o n /J^/^A^^I^ (0.15 mL, 0.075 mmol):. 
Imol/L^/^:?}^ y :/<DN, N — v'y ^/^:^/l/i>.T ^ Kf^^f^ (0.75 mL, 0.075 mmol) *3 
j;t/N, N->^y^/^7^^/^i^T^ K (0.25 mL) ^ffiV^Ts 2- C2-:/a-=E-3, 5 

— yfy^ (y h=3r>^y h^v-) - 6 -:7ai:=i/ix':7a::=/^] — 1 -^/VTj^y y^^J^y 

#T. ^hflfz-WL-^m-^. 4mol/Lii:{l::7K*(^ 1 , 4 - v';^=3ri^>'^^^^ (0.3 mL) *5J: 

t;?y y — /i^ (o.a mL) 'fb-a-^i 3 5 (14 mg, 70%) *#fCo 

APCI-MS (m/z): 392, 394 (M+H)+. 

3 6] 

2— (2 — y^'n^— 3, 5 — v^t Kn^v'— 6 — :7 3ic:^/V>'3i^/V') — N — y^/V— 
N - :yn tWT^ b T 5: K ({k-a-^ 3 6 ) 

^JiM9<DX5g3 il^^t^lLT. |l»i|9<7)X@2-e#e>tl.fc2-:/.n^-3, 5 
-lf>?.(y h^i/y h^iX) - 6 — :7^^y^:7 3^c=./Vi^^ (20 mg, 0.050 mmol) :d^e>. 
O.5mol/L 1 - C 3 - (v^y 5 y ) ^7" n - 3 -^^7V:;i7/P-#v'-r ^ F • 4^ 

^ii:(DN, N — v'y ^/I^tJn/I/AT 5 F'^?^ (0.15 mL, 0.075 mmol). 0.5mol/L 1 — t 
Yxi^-y^iy-/ V y ry^— /l^ ■ 7XfP^<7)y n n ^/l^A^lg (0.15 mL, 0.075 mmol). 
Imol/LN-y ^/i^yn tVkT ^ ^(ON, - V' :^ =f- JVi^ JV ^ YWi^ (0.75 mL, 
0.075 mmol) *5j:tJ«N, N-i^y ^/^7^^/Vi^T 5 F (0.25 mL) ^>^V^T^ 2- [2 
-:/n^-3, (y h=3rv^y fdj^^x) -Q-y -^^fvy zxu:^)V\ -N-y^ 

yl'-N-r/n tf/wr-fe hT5: F^#T. Uh^fcit^^^. 4mol/L:fe'fl^7K^(Z) 1 , 4 
-v?;^=3rf->'^^ (0.3 mL) *5 J^U^y y — (0.3 mL) "CMb. -fh-a^i^ 3 6 (13 
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APCI-MS (m/z): 378, 380 (M+H)+. 

2- (2-:7'n^-3, 5 -v^t KHdrv-- 6 -:7cc^7^:7aic::i/l/) -N- (2—^ 
h v- ji^/V) - N - p( ^/VTir h T 5: K (^h^m 3 7) 

^JfeM 9 (DJIU 3 ^ l^^t^l LT. 9 c^X® 2 b t^/c 2-:7'n^-3, 5 

— h^iy?^ b^^rv-) — 6 — :7:3^^/t':7a^^/^i^^ (20 mg, 0.050 mmol) 
O.5mol/L 1 - [ 3 - (v^p« ^/^T 5: 7 ) tVl^] - 3 ;U:^z;^4 5; K • it 
^itON, N- v'^ ^/k7^^/^JE^T ^ (0.15 mL, 0.075 mmo])^ 0.5mol/L 1 - 1 

drv/^^-y b y T^wv • 7KfP^<^^ n /Jn/^A^?^ (0.15 mL, 0.075 minoD> 
Imol/LN- (2-p< f^v-^^/I/) p^^f-zUT ^>'(DN, N- v';^ ^/I/7}N/1/Ar ^ m 
(0.75 mL, 0.075 mmol) *Dj;tJ«N, N- ^/t-^/l/AT 5 K (0.25 mL) Sr.^V^ 

2- [2-:7"n^-3, 5— If;^ (t^ b^^r-^-p^ f v') — 6 — :7 cn:::i7l/:7 rc;::i7l/] 

-N- (2-7^ b^->^^/^) -N-T^'^yi^Tir bT^ F%#X. 

4mdl/Lii:'fL7K*(^ 1 , 4 - v^^^i?- V^l^ (0.3 mL) *3 J:TJ«7^ ^ 7 — /l^ (0.3 mL) X- 

mm\^. 'fb'a-%3 7 (I4mg, 70%) Sr#fCo 

APCI-MS (m/z): 394, 396 (M+H)+. 

2- (2-yn^-3, 5— i^t ^iX— 6 — >^a^::^7V>'cn::^/l/) -1- [4 — (2 

mmw^i 9 (Dxs 3 1 mmi^ lt. «m 9 (dim 2 -e# bt^fc 2 -y'u^- 3 , 5 

— tf ^ (^ h 7« h ^^^) — 6 — :7 z^7i/g^^ (20 mg, 0.050 mmol) h > 
O.Smol^ 1 - C 3 - (i^p< ^/i-T 5 7 ) :/n tVi^] - 3 ^ K • 4^ 
^it<ON, N-v^7«^/^:?}^/^-iNT^ K^?^ (0.15 mL, 0.075 mmol)^ 0.5mol/L 1 - t 
Fa h y Ty'— /I/ • zKfP^f^i^ n a yiKjUM^W. (0.15 mL, 0.075 mmol). 

imoi/Li- ( 2 - v^T y :7 ^/ix) t:°^7v5>/(Z)N, N— -:^y ^/l-*/l/Ar ^ F^^?^ 

(0.75 mL, 0.075 mmol) *5j;tJ«N, N- v^y ^/k^/^AT ^ K (0.25 mL) ^ffiV^T. 
2- [2-:7'n^-3, (y b=3rv^^ b^^s^v') - 6 -:7ai:::^/^:7^^7P] - 

1- [4- (2-xyTyyz^=-/l-) t''-<^i^^-l — T/V-D ^.r^'/^^^WT. 
fdlb-^i^^. 4mol/Li^'fb7K^(^ 1 , 4 - v?;t=¥i:>-^/^?^ (0.3 mL) :^XXJ^y^^/ 
(0.3 mL) t?^®L. \\L-^m^8 (I7mg, 70%) Sr#fCo 

APCI-MS (m/z): 493, 495 CM+H)+. 

3 9 ] 

2- (2->^^ci^-3, 5-i?t Kn=3rv'-6-:7c3^^/^:7^::^7V) -1- [4- (fc° 

y 3-^/1^;^^/!^) tr-<^ v^^- i -I'/H ^^J^^ (^fti^^sg) 

9 (^)X^ 3 i! I^^l^ LT. ^iiM9<DX^2-e#fetl.f;:2-ya^-3, 5 
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- \f:^ {yi h^VT^ h^iy) - 6 —-y :i:.:=^/l''7 ^:=-/l^l^^ (20 mg, 0.050 mmol) 

0.5inol/L 1 - [ 3 - (i^pi ^/l-T ^ /) fc:Vk] - 3 -:3^^7V;^77k7}^^v^^ ^ K • :^ 

^M(DN, N — v^T^ ^/l^^/l/i^T 5; K?^li^ (0.15 mL, 0.075 mmol)^ O.Smol/L 1 — t 
p' p df-v^^>-y" ^ y • yKfPifecD:^^ d n 7iN7VA:^vS (0.15 mL, 0.075 mmol)^ 

Imol/Ll- (3 - v'/i-T^^/V) t:°-<^v?>^(DN, N -i^^ ^/l-:^/l/AT 5. 

(0.75 mL, 0.075 mmol) *3j:tJ«N, N- v^p< ^/^^i^/l/^T 5: K (0.25 mL) ^ffiV^T. 
2- [2--7'n^-3, 5 — (;^ h^^f-v'p^ b=¥v') — 6 — :7cn^/lx':7c:cc:^/l'3 — 
1_ [4_ (t°iJi;?^^-3 — f7l^7«^/l^) tf^^v?^- 1 -^/^] ^i5'/:/^#T. 

# fltLi\:^m^. 4mol/Lii:'fb7k*<^ 1 , 4 - i^^^^^f - >'^^§^t (0.3 mL) ^i.Xl;^^ 

/—/U (0.3 mL) X-mmV. ih^m3 9 (l7mg, 70%) Sr#fCo 

APCI-MS (m/z): 482, 484 (M+H)+ 

:/v?/v tr^^ v'i/- 1 — r /V') =^1^ y ^ (^fts-^^j 40) 
m^m 9 ox5g 3 i mm\^ ut. ^m^u 9 ©xm 2 ■T?#bnfc 2 n ^- 3 , 5 

— }f:y^ (t? h h ^ v-) — 6 — 7 cr^/P^' (20 mg, 0.050 mmol) h ^ 
0.5mol/L 1 - C 3 - (v^7« ^/l^T 5; / ) :7°a tW] - 3 5 K ■ it 
K:^(DN, N — ^/l/Tis/^AT $ K^^Wt (0.15 mL, 0.075 mmol). 0.5mol/L 1 — t 
l^- n ^i/-^^>-y' b V TV"—JV ■ 7KfP#J<^i^ n n 4^/1/ (0.15 mL, 0.075 mmoD^ 
Imol/L 1 -^^^v^/l^tr^y v'^tDN, N-v^p< 5: F^^l^ (0.75 mL, 
0.075 mmol) *d J;t>'N,/ N- v^^ ^/^^^J^/l^AT 5 K (0.25 mL) ^ffiV^T> 2- [2 
-:/i3^-3, 5-tf>^ (p< h^-S/^ b^^-S/) -6-:7:nc^y^:7^c^7U] -1- (4 
-^:/i^/Hf^9v^>-- 1 --f ^^57/ :x:gr^#-C. ttbtl.fc'fb'^ilt)^. 4mol/Lit{h; 
7K*0 1 , 4 - v^;^=3rf-:/f^?^ (0.3 mL) *3 J;t>^y i?^ 7 —/I- (0.3 mL) -^?^mb. 
-a-i^ 4 0 (17 mg, 70%) ^#fCo 

APCI-MS (m/z): 482, 484 (M+H)+ 

[^»!I4 1] 

2- (2-y*n^-3, Kd^Srv-- 6 -73^^/^:7cn^/k) Tir hT5: K (fb 

4 1) 

||J£M9(DX@3 irl^iit^lbTs ^JfeM9 0X®2Tl#63^fc2-:7^n^-3, 5 
-^y^{^ b^^rv-T^ b^SriX) - 6 -:7cnc:i/l/7cnc:^/l^@^St (llO mg, 0.26 mmol) /O^b. 
1 _ [ 3 _ ^/l^r ^ y ) :7°a tVl/] - 3 ;Vt^-J'^ ^ F -ii:^*!: , (75 mg, 

0.38 mmol). 1 - 1 Kn^i/^^-y' b U Ty'— /l/ • 7Kfn#/ (50 mg, 0.38 mmol). 
7mol/Lr ^^^Tct:)^ ^ y — /W^IS (0.1 mL, 0.7 mmoD. N, N — i^y ^/VtIn/VAT 
^ K (1.5 mL) *5J;t;«^>'^^2^^7V-A (1.5 mL) ^^V^•r^ 2- [2-:/n^-3, 5 

fc'fb'a'i^^4mol/L±i:{b7X*(^ 1 , A-V'ir^-^^^mW (1.5 mL) ^3 j;tJ«y ^5^ 7 —71^ 
(1.5 mL) -e^ab. <b^#l4 1 (80mg,97%) ^#fCo 
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iH-NMR (270 MHz, DMSO-de) 5 (ppm): 3.23 (s, 2H), 6.54 (s, IH), 6.69 (br s, IH), 
7.02 (br s, IH), 7.12-7.15 (m, 2H), 7.25-7.34 (m, 3H), 9.20 (br s, IH), 9.92 (br s, 
IH); APCI-MS (m/z): 322, 324 CM-i-H)+. 

[^W!l4 2] 

2- (2-:7'n^-3, Kndr-^-6-:7j.:=i/l/:7cii^7P) -N-y^^/^T 

-fe br ^ F {i\:^m4. 2) 

mmm 9 (dtm a t mmi^ u-c. mmm 9 <dx@ 2 -^nhtht:! 5 

— lf;^(7« b^v^7« h^i^) — Q —'^ =^=^'^^^ (110 mg, 0.26 minol) 

_ [ 3 - ^/UT ^ / ) tVl/] - 3 -^^yl/;^7/^;^^v^^ 5: K (75 mg, 

0.88 mmoDs 1 - ^ F n =3f- ^--^ ^ b V T^—/^ • zKfP^J (50 mg, 0.38 mmol). 40% 
^=f-/VT ^^^(D;^ /^M^W. (0.4inL, 5.1mmoD^ N, N — v^t^ ^7V:t^/Vi>>T 5: F 
(l5mL) *5J:tJ«^^^l^73^/^A (l.5mL) ^^V^T. 2 - C 2 -•T'n^- 3 , 5 - t":^ 

#fetvfc<b^i^^4mol/L±t<b7K*(D 1,4 - v^:^^i^^'^^K (1.5 mL) isXlJ;^ ^ J 
— 7k (l.5mL) -T?^Sb. 'fli'a-^4 2 (81mg,94%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 2.49 (s, 3H), 3.55 (s, 2H), 6.56 (s, IH), 
7.11-7.14 (m, 2H), 7.21-7.39 (m, 4H), 9.22 (br s, IH), 9.94 (br s, IH); APCI-MS 
(mi/z): 336, 338 CM+H)+. 

[^WJ4 3] 

2- (2-^'n^-3, 5 — v^t Fn.^arv-— 6 -:7j^::^/k:7ci^c:^7k) -N, N — v^^ 
^/l/Ti? hr ^ F 3) 

^WJ9(DXm3 i:PI«t^ibT^. ^W!l?OX@2-e#P.nfc2-^^a-=E--3, 5 
-y^y^i^ y^-y^^ Y^-y) — Q—y ^^^^y ^^^^"^^ (llO mg, 0.26 mmoD 
1 _ [ 3 — ^/kT 5; / ) ^ d tW] — 3 — jvi^^^ y( ^ F -M^S (75 mg, 

0.38 mmoDs 1 - 1: Y^^-y^^^^/ b ^ T /V • 7KfP#l (50 mg, 0.38 mmoD. 
2mol/Lv';^ ^/^T 5: b 7 t Fn ^^^^ (0.3 mL, 0.6 mmol). N, N- v^7< 

^/kTj^ykAT^: F (1.5 mL) *5 J:tJ«^ n n 7i^/^i>> (1.5 mL) ^fflV^-C. 2- C2-:7^ 
p^_3^ (7< b=3rv'7^ - 6-:y':3^=/l/:7ccr^/k] -N, N-v^^ 

^/VTir br 5 F^#T. #b^^fc'^b'a'i|^^4mol/Lii:'^b7]<*<^ 1 , 4 -v^J^^^f"^^^ 
(1.5 mL) *5cttJ«^ ^/-/^ (1.5 mL) T^MSU '(^'^'^^4 3 (83 mg, 94%) 

iH-NMR (270 MHz, DMSO-de) 6 (ppm): 2.75 (s, 3H), 2.76 (s, 3H), 3.40 (s, 2H), 6.54 
(s, IH), 7.07-7.10 (m, 2H), 7.24-7.34 (m, 3H), 9.20 (br s, IH), 9.91 (br s, IH); 
APCI-MS (m/z): 350, 352 CM+H)+. 

C^W!l4 4] 
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h=3rv') — 6 — ^^ 31^/1^:7 31 c:^/^] y^^/^/U (553 mg, 1.44 mmoD ^v^^T^n^^ 
>- (20 mL) KMMi-. Y\}-7a^=^;VTi^:^y (1.0 1 g, 3.85 mmoD ^ ^X:^m^i\:,B. 
m (2.01 g, 6.06 mmol) ^*Px.T. ^taT^2B#rBm# bfCo K^&M-^#ltC7k*5 J:tJ«ia^P 

=10/1~5/1~3/1) Jj:T)»^U 3, 4-v^>^n^-l, (;^ h^v^^ h'^v^) 

- 2 -:7cc::^7l/^>'>€^ (563 mg, S8%) %#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.28 (s, 3H), 3.57 (s, 3H), 4.39 (s, 2H), 4.99 (s, 
2H), 5.28 (s, 2H), 7.04 (s, IH), 7.25-7.48 (m, 5H). 

(Xg2) :7::c/— (70.1 mg, 0.745 mmol) SrN, N- v^7< ^/V-xjs/l^AT 5 K (4 
mL) i^^^^?b. 60%.7X*'fb^ b P -^AiS^fe^J-m^ (26.3 mg, 0.658 mmol) dpj;i;«_b 
taT#btbfc3,. 4-v^:/n^-l, (p< h=3ri/7« K^^i^) -2-:7:n::^/^ 

(98.4 mg, 0.221 mmol) ^M^X. m^XimmmWVtio ^^SM-^^^ J^ItK 

(I08mg, 100%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.28 (s, 3H), 3.57 (s, 3H), 4.82 (s, 2H), 5.01 (s, 
2H), 5.30 (s, 2H), 6.80-6.98 (m, 4H), 7.11 (s, IH), 7.18-7.40 (m, 6H). 

{-XMZ) mmm2 ^(o:rM2 tmm^x^x^ _hiBi?#fetLfc4-:/n^-i, 5- 

tf;^ f=3rv^7« h^>^) - 3 -7^/ ^v-— 2 — (l02 mg, 0.222 

mmol) t^h. ^^y—JU (8 mL) XXJ^m^M (0;2 mL) St^^Vm:, fh^J^ 4 4 
(79.5 mg, 96%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 4.76 (s, 2H), 4.92 (s, IH), 5.75 (s, IH), 6.77 (s, 
IH), 6.78-7.00 (m, 3H, 7.15-7.50 (m, 7H); APCI-MS (m/z): 369, 371 (M-H)". 

e-T'n^- 5-p<^/l — 4-:7c:c^yV^^-g^>'- 1, 3-i>:^—/U ('fb'n-^4 5) 

(Xm 1 ) MMm 4 4 CDXm 1 Xnhnti S , 4 - v?:/n 1 , 5-}fy^ (?i 

b=3r->-) -2-y^=-/\^^ly^:y (91.5 mg, 0.205 mmol) ^-Z^ ^ 
K (2mL) Ti^mih^^m-rhV ^J^ (27.0 mg, 0.714 mmol) ^JP;^T. ^ 

?l.-C10#PBm#bfCo KfS?a-^i^^HP-201/v^^ (H^ik^l^^^^h) 

- (a-^=¥i^>'/i^^^^/^=4/l) jeiTlS^b. 4-:7'^n^-l, s-if;^ (p« 
iXT^ -3-p«^/^-2-:7cc^/V^>'>€i/ (69.6 mg, 92%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.17 (s, 3H), 3.26 (s, 3H), 3.56 (s, 3H), 4.97 (s, 
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2H), 5.27 (s, 2H), 6.92 (s, IH), 7.12-7.20 (m, 2H), 7.28-7.45 (m, 3H). 

(TM 2 ) m^m 2 5 (Dum 2 1 mm\^ ut. ±ib^i* h tht^ 4 - n ^ - 1 , 5 - 

If^ (7« h^v^T^ V^^") -Z-:^=f')V-1-'7 =r.=:.)V^:y^^^ (63.5 mg, 0.173 
mmol) /D^ b. (8 mL) *5ctt>*^i^^ (0.2 mL) ^^V^T. A. 5 

(46.9 mg, 97%) Sr#fCo 

iH-NMK (270 MHz, CDCI3) 5 (ppm): 2.14 (s, 3H), 4.73 (s, IH), 5.64 (s, IH), 6.60 (s, 
IH), 7.20-7.30 (m, 2H), 7.38-7.56 (m, 3H); APCI-MS (m/z): 279, 281 OV[-Ma)+. 

[|IJiM4 6] 

(X@l) ^»!ll 5©X®2-e#btL6 [2--7'n-=E--8, (^^b^v-p^ 
l^dri/) - 6 -:7^^/v:7a-^/^] T^iJ^y— (1.12 g, 2.92 mmol) ^i^iJ^ 7? 
(50 mL) ^^^^?b. Zl^ni^^f]; v^=!:7i^ (2.29 g, 6.10 mmol) ^-MtlX^ 1smi 

Mwr-^imwm:W\^fz.. mm.'^m-^mr^x^fzM. mm^^)±-~r'^wm\^ft.. #b 

f\.fz.-B:m.^^y^)ti^;vti=7^^xx'^ K^'^:7^— (n— Wim^^/^=iO/i~ 

5/1) ^IlTlt^L. 2-:/n^-8, S-f';^ b^-^-p^ b^i^) - 6 - :7 ^7l^-< 
^^Xr/^T^'t: K (1.07 g, 88%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.31 (s, 3H), 3.57 (s, 3H), 5.05 (s, 2H), 5.31 (s, 
2H), 7.23 (s, IH), 7.15-7.25 (m, 2H), 7.35-7.45 (m, 3H), 9.85 (s, IH). 

(X@2) _LfB-e#e5tLfc2-:/n^- 3, 5-lf>5. (p« bdrv^T^ Y^^y) 
^^/V^i/XT/l^T^'t K (448 mg, 1.08 mmol) ^ 2 - 7< ^/V- 2 -"T^n x^/ — 
(40 mL) i: v^^ n n 7^ ^ ^ (5 mL) (7)^^?^^^^^:t^ilf M*^^ h y A (l.OO 
g, 11.1 mmol). y V^XtK*-^ h y (l.OO g, 7.10 mmol). tK (lO mL) *5 j;tJ«2 

2-:/^>- (5.00 mL, 47.2 mmol) ^JB;t-C. ^S.-eiOR#rBm# bfCo ^ 

-e^#-Lfcf^. M7XW-^by ^j5RSr^tffT-^'^*U 2-:^n-=e- 
3 , 5 -IfX C;^ h^ri/) - 6 -:7a.^7^^S#^ (536 mg, 100%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.30 (s, 3H), 3.55 (s, 3H), 5.02 (s, 2H), 5.29 (s, 
2H), 7.11 (s, IH), 7.25-7.50 (m, 5H). 

(xms) Jsf3-e#fe.tLfc 2-:/n^- 8, S-tf^ (7< h^v-T^ -6-:7 
(52.2 mg, 0.131 mmol) (8 mL) J^i^^^f b.^t:^^ (0.2 

mL) :^Jn^T. 60°C-t:1.2B#PBm# bfCo Rj^i^l^^MffT-e^Slg b. 'fli-a'i|^4 6 (31.1 
mg, 77%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 5.08 (br s, IH), 5.71 (br s, IH), 6.77 (s, IH), 
7.30-7.38 (m, 2H), 7.40-7.50 (m, 3H); APCI-MS (m/z): 307, 309 (M-H)". 
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^iy) -6-y:i^=^7l'^M^^m (52.2 mg, 0.131 mmol) Sr 7« ^ 7 — (4 mL) \Z.mM 
h y 7< ^/I^^XIJ /V-i^TyV i57>'(D2.0mol/Ln — -^=¥f->'^?it (0.800 mL, 1.60 

mmol) mw^x^ muxo.5mmm:W\^±. RjtM^mmTxmmi^. 2-:/a^- 

3 , 5 - If :^ (p< b ^iX7<. h =3riX) - 6 - 7 cnci^/l-SSW^^ (53.9 mg, 100%) ^ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.31 (s, 3H), 3.55 (s, 3H), 3.57 (s, 3H), 5.03 (s, 
2H), 5.28 (3, 2H), 7.10 (s, IH), 7.20-7.40 (m, 5H). 

• (X^2) _h|Bt?#bnfc:2-:/n^- 3, 5-lf>^ (^ b ^v'^ h '^rv') -6-:7 
:r, -/l^^SW^T^ (53.9 mg, 0.131 mmol) ^y^^ / —JV (8 mL) M±i: 
m (0.2 mL) Sr^^P^T. 60°C-ei.2B#F^S# Lfc^ ^^S^t^MffT-^^MIi Ufcft. 
tLfc^}S^^iR^ji> hi^'^:7^— (^ n n Tjs/Li^/T? ^ / —71^=20/1) 
-fh-a-^ 4 7 (52.2 mg, 100%) ^#fc<, 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.57 (s, 3H), 5.07 (br s, IH), 5.68 (br s, IH), 
6.76 (s, IH), 7.27-7.35 (m, 2H), 7.40-7.52 (m, 3H); APCI-MS (m/z): 321, 323 (M-H)'. 

[|IW!l4 8] 

^48) 

(Xmi) ^M^!j4 6(pXm2-e#btbfc2-y^t3^- 3, 5 - If ^ (t^ f^v^P^ f 
=3r-» — 6 — -^oic^yl/^S^^ (90.5 mg, 0.228 mmol) ^-J^ u u :y (4 mL). ^ 
N, N-i>^5^/^4N/^AT^ K (0.5 mL) Com-B-mm\^Wm\^. 1-t Kn=3r>>'^^/ 
y M; T i/— /l^ • tKIP*^ (148 mg, 0.963 mmol). 1 - [ 3 - ^/^T ^ / ) 

tVV] - 3 --^f=-/^;?7/V/i?v^^ 3: K • ^WM. (265 mg, 1.38 mmol) *5 j:tJ«40%7^ ^/l^ 
T 5 XD ?^ ^ y (0.100 mL, 0.988 mmol) ^;?jn^T.^?l.-e20B#rBl^# bfCo 

m««i^L-fcft. mykmmi- ^ J>^x^'m\^. mm^m}±rxm^\^f^o n^n 

2->^n^-3, 5-tf;^ (7« f^i/^ h=35-v^) ^/l^- 6 -:7aic=:/k^^X 

T 5: K (89.7 mg, 96%) ^#f:io 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.62 (d, J = 4.9 Hz, 3H), 3.30 (s, 3H), 3.55 (s, 
3H), 5.01 (s, 2H), 5.28 (s, 2H), 7.07 (s, IH), 7.20-7.40 (m, 6H). 

(11U2) mMm2 5(Dj:.n2 tmm^^L-Xs ±mxnhi^f'2-y^n^-3, 5- 

tf^ V^-y?^ h^-» -N — 7« ^71^-6 -:7zc:^/^^>'XT^ K ,(86.7 mg, 0.211 
mmol) /O^b. /—/U (8 mL) *5j;tJ«it:^^ (0.2 mL) ^JlV^T^ 4. 8 

(14.6 mg, 21%) 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 2.36 (s, IH), 6.55-6.65 (m, 2H), 7.10-7.30 
(m, 5H), 9.48 (br s, IH), 10.14 (br s, IH); APCI-MS (m/z): 320, 322 (M-H)". 
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[^m#!l4 9] 

(x@ 1 ) mmw^i 4 8 (Dxm 1 1 mm\^ u-Cs 4 e <Dxm 2 t^it h tit^ 

h^Z^^ V^^^) - 6 (90.5 mg, 0.228 
mmoD ^^fe. 1 — t Kn ^v'^^-y h y T /l^ • 7KfP^ (148 mg, 0.963 mmol). 
3^ _ [ 3 _ ^/l-r ^ y ) tVl/] - 3 -^^/l/:^/l/#v^'l' 5 K • (265 

mg, 1.38 mmol) iS^USOVoi^y^'t^^T ^^'tK^W (O.lOO mL, 0.954 mmol) S:ffiV^ 

2-:/n^-3, .5-trX (7« h^v^^ f=3rv^) -N, N-i^^ ^/V— 6 
•^/V^^-Xr^ K (69.3 mg, 72%) &#fcio 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.65 (s, 3H), 2.76 (s, 3H), 3.30 (s, 3H), 3.55 (s, 
3H), 5.01 (s, 2H), 5.22-5.32 (m, 2H), 7.06 (s, IH), 7.20-7.40 (m, 5H). 

(Xfl2) ^iS^j2 5(7)X@2 ill«i-b-C. Xia-t:1t£.nfc2-:/n-=E-- 3, 5- 
tf;=^ (p< b^v^7< -N, N-v'7«^/^-6-:7a^r^/k^:/XT5: K (66.2 mg, 

0.156 mmol) ^^b. ^^5^/-/^ (8mL) *3 J:-a«Mit^ (0.2 mL) ^ffiV^T. 'fb^i^ 4 
9 (64.2 mg, 100%) ^#fCo. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.68 (s, 3H), 2.78 (s, 3H), 5.12 (br s, IH), 5.75 
(br s, IH), 6.71 (s, IH), 7.30-7.50 (m, 5H); APCI-MS (m/z): 334, 336 OVE-H)". 

[^»!I5 03 

2-^X2^—3, 5— -✓'t Kn^i/-6-:7:n::^/V^i/XT5 F (fb-o-i^ 5 .0 ) 

(X^l) mMm4. 8(Di:Ul tmm^^i^Xs ^Wi4 6CDXm2-e#fettfc2-7' 
t3^_3^ 5-lf>^ (7« K^^rv'^ h=3rv') - 6 - :7 ^ (90.5 mg, 0.228 
mmol) 1 - 1 ^^f-^/^^^y h y r /I' • TkfPi^ (148 mg, 0.963 mmol). 

1 _ [ 3 _ (^^j^ ^/ur 5 7 ) ■T'n tvv-] - 3 -:^^;i^:^/i^y^i>-f ^ K • (265 
mg, 1.38 mmol) ^ XXflraoVLT l^"^ (D ?>■ ^ / —/i^mM (O.lOO mL, 0.700 
mmol) ^ffiV^T. 2--7^n^-3, (7 f^^rv-p^ f=3rv') -6-:7ct=/V^ 

^XT 5: K (31.5 mg, 35%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.30 (s, 3H), 3.55 (s, 3H), 5.02 (s, 2H), 5.29 (s, 
2H), 5.15-5.50 (m, 2H), 7.09 (s, IH), 7.30-7.40 (m, 5H). 

(X©2) ^WJ2 5(DX@2 i!|^ilt3:LX. Xia-e#btbfc 2 -7* n^- 3., 5- 
If;^ (t? .h^i/p? b^v^) - 6 — :7:n^y^^:xXr 5: K (30.4 mg, 0.0767 mmol) t> 
rc^/— (8 mL) *3j;t)«^:fi^ (0.2 mL) ^fflV^T. it-^m^ 0 (27.1 mg, 
100%) ^#fCc 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 6.59 (s, IH), 7.11 (br s, IH), 7.18-7.30 (m, 
5H), 7.49 (br s, IH), 9.42 (br s. IH), 10.11 (br s, IH); APCI-MS (m/z): 3O6, 308 
(M-H)-. 
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-a-^ 5 1 ) 

(xm 1 ) miw\ 4 8 (^xm 1 1 mmi^ u-c, mmm 4 e ox^ 2 -e# b ;it.:^c 2 - -^^^ 

(p^ b^v^T^ h^^rv-) - 6 - :7 (90.5 mg, 0.228 
mmoD t^h. 1 — t: }^^u^-y^>y^ h V TV^^)V • 7j<fP4^ (l48 mg, 0.963 mmol). 
1 - [ 3 - ^/l^T ^ y ) tVH - 3 jVi^^^J^ ^ K • i^^±^ (265 

mg, 1.38 mmoD *3 J: tJ«-Oi^/^T ^ (0.200 mL, 1.83 mmol) Sr^V^T. N — 

(89.3 mg, 81%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.29 (s, 3H), 3.54 (s, 3H), 4.30 (d, J = 5.6 Hz, 
2H), 5.00 (s, 2H), 5.28 (s, 2H), 5.51 (bt, J = 5.6 Hz, IH), 6.75-6.82 (m, 2H), 7.07 (s, 
IH), 7.14-7.42 (m, 8H). 

(XS 2) 2 5 (DX?M 2 ^ LT. JifB-e# bttfcN — <:/v?7l— 2 -^T" 

n^-3, 5-lf>^ (p« h'^rv'p^ b=¥-» - 6 - >^ ^=7l^-<:/Xr ^ K (87.1 mg, 
0.179 mmoD fi^h. =r.^ (8 mL) ^^xy^mk (0.2 mL) ^fflV^T. {b-^^^ 5 

1 (48.3 mg, 68%) ^#fCo 

iH-NME (270 MHz, CDCI3) 6 (ppm): 4.31 (d, J = 5.8 Hz, 2H), 5.06 (s, IH), 5.56 (br 
t, J = 5.8 Hz, IH), 5.71 (is, IH), 6.73 (s, IH), 6.76-6.82 (m, 2H), 7.10-7.22 (m, 3H), 
7.32-7.40 (m, 2H), 7.42-7.50 (m, 3H); APCI-MS (m/z): 396, 398 (M-H)". 

C^ijfe#ij5 2] 

2 - Ji^/l'- 3 , 5 - i> t K n -^-y- Q-^yz::. ::^fV7 ^/kg^^^ (-fb-^^ 5 2 ) 

(x@ 1) r/^=i':/#ffl^Ts l^iiM i 3 ox® i -e#fetL5 2 - 3 - K- 3 , 5 - 

tr>^ (7« h^^f^v/) - 6 -:7a.c:^/^:7cn=/^i^^;>«^/P (8.7 g, 18mmol) ^h 

jva:-^ (0.15 L) \zMM\-^. y y :7"^/klf:^yl-;^X (7.0 g, 24 mmol) *3 j;tJ«^ 1^'^ ( h 
y :7 3.=/^7i^;^:7^ >-) v^»>A(II)v?^ n'y K (l.O g, 1.4mmol) ^1mx.X^ 90°C 

(0.10 L) ^;ftP;tT. ^a-t?20#W^«^bfco ^^S^^^I^^MiiT-t^^iiii 'MMLm^ 

^^:x.^jV (0.10 L) T'?5fe?^L/cm. mm.hm^WL-^^^-xii^WL\^frL. W^^I&fP 
4t^b:^ ^ y ^tfJ^^i^mm do mL) -e^^fei^bfcft. JItKIIS^-^ b 3 -^/A-Xf^^L. 

f^/Wn— = 1/9 _ 1/2) iz:T)lt$^L. 3, 5 - f':^ (t^ h=3riXp« b=^v-) - 
6 - 7 2 - If ^71/ (5.4 g, 80%) ^#fCc 

iH-NMR (CDCls, 270 MHz) 5 (ppm): 3.27 (s, 3H), 3.56 (s, 3H), 3.51 (s, 5H), 5.00 (s, 
2H), 5.22 (s, 2H), 5.45-5.53 (m, 2H), 6.64 (m, IH), 6.97 (s, iH), "7.15-7.41 (m, 5H); 
APCI-MS (m/z): 373 (M+H)+. 

(XS2) ±|B-e#£)ttfc 3, (7« y^-y:^ Y^-y) - 6 -^cccr^/k- 2 - . 
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^^/V^^^^-^mm^"^^^ (5.4 g, ISmmoD Stt^^/^/I- (0.20 L) \mm\^^ 10% 
/^^i^-^^^^ (50% wet., 7.0 g) ^M^X. T^mMmT (0.3 MPaX ^S-t?10B#J^ 

^^^^=Sr v- y ^ ^)^^ ^K^n-^y^'^y^- (g^^3.^7Wn—=3f-^^ ^=1/9-1/2) 

f-^^ (4.1 g, 74%) ^#fCo 

iH-NMR (CDCI3, 270 MHz) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.62 (q, J = 7.5 Hz, 
2H) 3 46 (s, 2H) 3.25 (s, 3H), 3.52 (s, 3H), 3.58 (s, 3H), 4.96 (s, 2H), 5.23 (s, 2H), 
6.93 (s, IH), 7.17-7.40 (m, 5H); APCI-MS (m/z): 375 (M+H)^ 

(xm 3) mmn i (o:£Ma t ¥\m\- ut. ±Mxnhfifz. 2 -^^/i— a , 5 - 

b:3rv^7< h^^i/) -6-:7cn^/v:7a.^/Vi^^7<^/^ (4.0 g, 11 mmol) ii^h. 
^^y^;V (0.10 L) *3j;t>^4mol/Lmb7X^(7)l, 4 - v^;^=^f- V^^^^ (40 mL) ^ffi 
V^-C. >fb^fe5 2 (2.5g,88%) ^^tfCo 

iH-NMR (CDCI3, 270 MHz) 5 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 2.57 (q, J = 7.5 Hz, 
2H), 3.44 (s, 2H) 3.60 (s, 3H), 4.58 (s, IH), 5.24 (s, IH), 6.36 (s, IH), 7.26-7. 50 (m, 
5H)'; APCI-MS (m/z): 285 (M-H)". 

jtm^^^ (C17H18O4) h\.X 
miKtt (%) C:71.20, H:6.54, N:0.01 

tt-^jit (%) C:71.31, H:6.34, N:0 

mmm^ 3] 

2- (2-yn^-3, 5 -i^t 6 -37:11^/^:7 a^c:^/W) ^N- (t:°y-:^ 

^_ 2 - /V^ ^/V) r -fe h T 3: F ('fl^-a-i^ 5 3) 

0.26 mmol) 1" [3- {^^^iVTKJ) -^-=^^''''^/^^^,^^ 

- K - mmm. (75 mg, O.SS mmoD. 1 - 1 Fn ^s^v'^^'y b y ry^/V . tKJ^ (50 
mg 0 38 mmol). 2-t°=y/vr^>' (0.04 mL, 0.39 mmol). N, N-i>7^ ^/i-*/^ 
J^T^' F (l5mL). ^nP*/l-A (1.5 mL). SsJ^t/. 4mol/L:^'fh7K* 1 , 
=3fi^V^?S (1.5 mL). (1.5 mL) ^fflV^T. 'fb^^i^ 5 3 (52 mg, 50%) ^ 

iR-NMR (270 MHz, DMSO-de) 6 (ppm): 3.75 (s, 2H), 4.79 (s, 2H), 6.87 (s, IH), 
7 10-7 25 (m, 2H), 7.42-7.67 (m, 3H), 7.83-8.09 (m, 2H), 8.62-8.77 (iri, 2H), 9.03 (br 
s, IH), 9.63 (br s, IH), 10.4 (br s, IH); APCI-MS (m/z): 413, 415 (M+H)+ . 

[^WJ5 4] 
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— ■tfy^(:?i b=3rv/p( - 6 —-^ a^=-/U0m (llO mg, 0.26 mmol) 

1 - [ 3 - (i^^^/l^T 5; y .) tVl^] - 3 -:x.^/l':fy/Uy^i;^4 5 K -±^^4^ (75 mg, 
0.38 mmol). 1 - 1 Kn ^Zy^l^y^ h V Ty—/^ • TKfP^t/ (50 mg, 0.38 mmol). 4 - 
}^°=i ]) /UT ^> (0.04 mL, 0.39 mmoDs N, N — Z^y^T^^^^^-^T^ K (1.5 mL) $S 
j;■0«^^^5j^/^A (1.5 mL) ^;BV^Ts 2- [2 -:/a^-3, 5 - tf ;^ (p< b^^r^/. 
7« h=3r->') - 6 -N- (t;"]; v'>'-4-'i'/l/y 5^7V) T-fe>T 
5 K^#T. #b^fc'fb'a-#)^4mol/Lii:'fb7K*C>l, 4 - v';^^f->'^^^ (1.5 ml^ 
jb*J:t>V^/— /l- (1.5 mL) -t?^SIU 'fb-a^^5 4 (52mg, 50%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 3.73 (s, 2H), 4.76 (s, 2H), 6.93 (s, IH), 
7.43-7.46 (m, 2H), 7.58-7.70 (m, 3H), 8.05-8.09 (m, 2H), 8.72 (br s, IH), 9.14-9.17 
(m, 2H), 9.64 (br s, IH), 10.4 (br s, IH); APCI-MS (m/z): 413, 415 CM-^H)+. 

2 - Tj^/l^ 5: /l^- 3 , 5 - t K n dr i/- 6 - :7 ^ ^/l^i^^pt ^/V ('f b-^^J 5 
5) 

^MMl "e#fjtL^'fh;'a-#Jl (0.25 g, 0.97 mmol) ^v^^J^ ^ n p« ^ (lOmL) \:i 

bv :^^S^4°C^-e^«^*P Ufctt. -j;?^ n a ^/P-^^ ^/l^^— (O.ia mL, 1.4 
mmol) 5oJ;t>m'fb:^X (IV) (0.17 g, 1.5mmol) ^JPx.T. 4°C-t?5^rBm# bfc. R 
}ic:M^m^7k (10 mL) fc'J;tJ«3mol/L:^^ (lO mL) ^Mx:X ^ ^ V2:^/UM. (50 mL) 

^n-x-b^^"^:7^ — (n-^^i?- Wg^®^^ ^71^=1/2) J^T)^M $ b 
it (n — ^^i^^-yg^m^^/i^ = 1/2) i-^r irJcij; •9^b;-a^i^5 5 (0.2 1 g, 85%) 

/Co 

iH-NMR (CDCI3, 270 MHz) 6 (ppm): 3.65 (s, 3H), 3.69 (s, 2H), 5.32 (s, IH), 6.52 (s, 
IH), 7.24-7.28 (2 m, H), 7.49-7.56 (m, 3H), 10.04 (s, iH), 12.46 (s, IH); APCI-MS 
(m/z): 285 (M"H)-. 

T^m^m (C16H14O5 • 0.1H2O) tvx 

(%) C:66.65, H:4.90, N:0 
ti-^>fjt (%) C:66.71, H:4.97, N:0 

Lmmm 5 6] 

3, 5 -v't Kn=3{-ix- 6 -yi^/U— 2-'7a:.^/l-y^=-/l^^;^'f-/l^ (it^^5 6) 

5 5 X'^^-hntiit^!^ 5 5 (44 mg, 0.15 mmol) 7 — (10 mL) 

10% (50% wet., 40 mg) ^*Rx.-Cs ^K^^tinffT (0.3 MPa). 

^?uT8^rB^^#ufco ^jt^u-^m^mmi^. mm^mmrxmrni^ti^. ^-mnm 

^xn^Y^'^y^^ (7<^y — /W^ n n /Jn/i^A = 1/9) ^-TW^ $ ^ei^H^'fti (i^ 
^^^/Wn-^=3f-i^^=l/4) -f-^ r ^ tz: J: (9 {l^-^-i^ 5 6 (31 mg, 74%) ^#fc„ 
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iH-NMR (CDCI3, 270 MHz) 8 (ppm): 2.11 (s, 3H), 3.42 (s, 2H), 3.62 (s, 3H), 4.56 (s, 
IH), 4.95 (s, IH), 6.41 (s, IH), 7.24-7.28 (m, 2H), 7.41-7.51 (m, 3H); FAB-MS (m/z): 
273(M+H)+ 

76*^W (C16H16O4) <irbT ' 
^Wit (%) C:70.43, H:5.92, N:0.35 
th#^jt (%) C:70.43, H:5.92, N:0 ' 
[5i»!l5 7] 

1 -' (2-:/a^— 3, 5— v>t Kn^i/- 6 -:7:j^c:^/i-:7aic:^7i^) :/a^NV:x ({b 

^i^5 7) 

(Xmi) lliiM4 6(^X^lT?#b^fc2->^^a^-3, 5 - tf h 
^Srv') - 6 -:7c3^^/k^^^XT/l/T't K (328 mg, 0.860 mmol) '^'r f ^ t 
^ (5 niL) \a^m\^. t«^0°C*T:7^*|]bf^m. 3.0mol/L:ft-fb::^^/^-^^~^>->'^^ A 
(D^—'r/vmW. (0.600 mL, 1.80 mmol) ^Mx.X. I^MSt?10#FhW# bfc^ 

# tLfca^^ix y <^V^;!57 ^3.i5^n-^hiJ^"^:7^ — (n— Wi^^:3^^/v=4/l 
—2/1) Jc:T3»^U. 1- [2--:/n^-3, (p« b^^XT^ b^iX) -6-^7 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 0.80 (t, J = 7.4 Hz, 3H), 1.70-2.10 (m, 2H), 
2.50-2.70 (m, IH), 3.25 (s, 3H), 3.56 (s, 3H), 4.50-4.70 (m, IH), 4.97 (s, 2H), 5.27 (s, 
2H), 6.97 (s, IH), 7.10-7.26 (m, 2H), 7.30-7.46 (m, 3H). 

(X@2) _htB-e#£)tbfcl - C.2->^n^-3, 5 - (p^ b^ix) - 

Q ^-7 a:.=^;V7 -fuz-^J^jV (78.1 mg, 0.190 mmol) ^''J"^ n :^ ^ (10 
, mL) ni^^fU v^^'^i^ (262 mg, 0.697 mmol) ^JBxiT. ^S.-ei5 

. ^ji^ in-y- b^-^^:7^— (n--^=3(-f-://|^^ac^/lx=2a) J^T^^L. 1- [2-7^ 

(7< b^v-;^ h=3r-» - 6 -:7^:=:/l-:7^::^/1>] :7°n/^y>' (63.7 

mg, 82%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 0.82 (t, J = 7.1 Hz, 3H), 2.27 (q, J = 7.1 Hz, 
2H), 3.31 (s, 3H), 3.56 (s, 3H), 5.03 (s, 2H), 5.29 (s, 2H), 7.07 (s, IH), 7.20-7.40 (m, 
5H). 

(t^ y^-y^ b^^rv-) - 6 — :7ai:=i/l/:7ac^/l/] ■T'n/NV^', (60.2 mg, 0.147 
mmol) i)-^h. rc^y^/L (8 mL) ^X^^mMB. (0.2 mL) ^.^V^T. fb^^l^ 5 7 
(46.2 mg, 98%) Sr^fd, 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 0.83 (t, J = 7.3 Hz, 3H), 2.28 (q, J = 7.3 Hz, 
2H), 5.06 (s, IH), 5.68 (s, IH), 6.73 (s, IH), 7.20-7.30 (m, 2H), 7.35-7.50 (m, 3H) 
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APCI-MS (m/z): 319, 321 (M-H)-. 
5 8) 

(Xfe 1 ) ^ftM 4 6 OXm 1 T'# btLfc 2 ^- 3 , 5 - If >^ (t^ b v-p? ^ 

^,;/) _ 6 -:7ci^^/V-<^^Xr/l^X t K (201 mg, 0.528 mmol) ^"T^.b "7 t Kn :7-7 
>- (10 mL) \^mm\^. mm^O°C-k-^^if^nVf^^^. 3.0xaolfLM:i\:,':^^^^^-^^'^-->'y 
j^cO^—'r/l^BW (0.500 mL, 1.50 mmol) ^Mx.X. mUmx-25^mMW l^f^o , 

=4/1-2/1) KXmm\^. 1- [2-::/n^-3, (^ h=3rv'^ b^v^) -6 

- :7 :n >^ ^;V\ -\--y=^ / (244 mg, 100%) ^#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.20-3.30 (m, IH), 3.29 (s, 3H), 3.55 (s, 3H), 
5.02 (s, 2H), 5.24-5.30 (m, 2H), 5.93 (br d, J = 11.5 Hz, IH), 7.00-7.30 (m, lOH), 
7.07 (s, IH). 

(X©2) JitSTi#btl.fcl - ,C2-:/a^-3, (P« bdr^/7< h^i^) - 

6 -7 3^r::/v:7^^/l/] - 1 -^'cn^/l^P^ ^5^/— (96.1 mg, 0.209 mmol) Srv^^ n 
(10 mL) IL^viJ^m.'^^) ^^^^-^ (238 mg, 0.637 mmol) ^:i]P 

^?a-T?i5^^m#i-fco SjS;;m^i^Sr^«iib. «^}^ffT-T?iii§bfc. #fe 

= ^h:^ (87.2 mg, 91%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.32 (s, 3H), 3.58 (s, 3H), 5.06 (s, 2H), 
5.30-5.36 (m, 2H), 7.05-7.35 (m, 7H), 7.17 (s, IH), 7.40-7.50 (m, IH), 7.60-7.67 (m, 
2H). , 

(XM3) mmwi\2 5(D-xM2 tw\m\^\^x^ ^rnxn^n^ 2-^^x2^-3, 5- 

}f:^ (y- h^^?^ h^v^) — 6 —y :j^=^^^':7 ^::^Jl^=&' (85.2 mg, 

0.186 mmol) ^^/-/^ (8 mL) *5 J: t)«^ii:^^ (0.2 mL) %fflV^X. ih^m 5 

8 (67.6 mg, 98%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 5.07 (s, IH), 5.72 (s. IH), 6.83 (s, IH), 
7.10-7.40 (m, 7H), 7.44-7.54 (m, IH), 7.60-7.70 (m, 2H); APCI-MS (m/z): 367, 369 
OVE-H)-. 

71/ ({li-a^i^ 5 9) 

(X^l) ^ii'^j4 6©Xmi "C#btt5 2-:7^D^- 3, 5-l:f;^ (7« h^l^y^ h 
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.^.y) -Q-y^~;U^l^y^^r/Uy^}i F (l07mg, 0.281 mmol) ^ h/l^a^^- (lO mL) 
!-> b y :7 ^ 9:=-V T^^Bm?^ (300 mg, 0.896 mmol) ^Mx. 

-3, 5-lf^(7{ h^>^7^ f^v-) - 6 -:7::c^/l/:7ri.c:^/l-] y /l/^^^/l/ (113 

mg, 92%) iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.28 (s, 3H), 3.57 (s, 3H), 

3.66 (s, 3H), 5.01 (s. 2H), 5.29 (s, 2H), 5.59 (d, J = 16.5 Hz, IH), 7.07 (s, IH), 
7.10-7.18 (m, 2H), 7.25-7.40 (m, 3H), 7.57 (d, J = 16.3 Hz, IH). 

(xm 2 ) mmm 2 5 (djlu 2 tmm\^i^x^ _hfB-e# htit^s - 12 --^^vi^- 3 , 

b^^v-T^ h^iX) - 6 -7az^/k:7cc:=./H T i^ P (76.6 mg, 
0.175 mmol) ^^b. ^^5^ 7-/1^ (8mL) ^^XJ^mMm (0.2 rxiL) ^.^V^T. 'fb'^^ 5 
9 (59.7 mg, 98%) ^^f^o 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.67 (s, 3H), 4.95 (s, IH), 5.66 (d, J = 16.3 Hz, 
IH), 5.76 (s, IH), 6.74 is, IH), 7.15-7.25 (m, 2H), 7.35-7.55 (m, 4H); APCI-MS 
(m/z): 347, 349 (M-H)". 

- 2 Wb-a-i^ 6 0) 

am 1 ) ^JiM 4 6 1 T'# 2 - ^- 3 , 5 - l^-;^ (7 b ^iX7 b 

dj.,;/) — e —y a^=./u^i^:XTJl^v''^ K (108 mg, 0.284 mmol) ^ h/l/^^ (10 mL) 
K^M\^. (Tir^/^^^V^-) b y :7j^^/^7}n;5!;7}n^^ (272 mg, 0.854 mmol) ^ 
;^]n;tT. 80°C-T?7.5B#FHm#l-fc. SJ^?m^^l^^MffT-t?«li mbtLfc^igtr^^ 
n-? hi^'^^^— (a---^i^Wim^^^^'=2/l) t-Tfta^b^ 4- [2-;^^ 

- 2 -^i/ (129 mg, 100%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.10 (s, 3H), 3.29 (s, 3H), 3.57 (s, 3H), 5.02 (s, 
2H), 5.30 (s, 2H), 5.85 (d, J = 16.6 Hz, IH), 7.08 (s, IH), 7.10-7.18 (m, 2H), 
7.25-7.40 (m, 4H). 

(xm2) miw\2 5<Dx@2 tmm\^\^x. ±.mxnhfhti4- L2-y^u^-3, 

(76.6 mg, 0.175 mmol) 7!)^h. J-JV (8mL) *3j;t5#:^^ (0.2 mL) ^ffiV^T. 
\\:.^m 6 0 (59.7 mg, 98%) Sr#fCo 

iH-NME (270 MHz, CDCI3) 5 (ppm): 2.10 (s, 3H), 4.97 (s, IH), 5.76 (s, IH), 5.92 (d, 
J = 16.5 Hz, IH), 6.75 (s, IH), 7.16-7.34 (m, 6H); APCI-MS (m/z): 347, 349 (M-H)". 

6 1] 

6_^p^_5_p{ }.dr->-4-:7a^::^7V-^^-^^V- 1 , 3 - v?;^— /l^ ('ftl-a^^l 6 1 ) 

(Xmi) ^W!l4 6(DX@.l-e#btb6 2-:7^n^- 3, 5 - If';^ (7 h^^rv-^ h 
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~^^y — Q—-^^~;l.^lyXT/l'y^''^ K (150 mg, 0.393 mmoD Srv?^ n n ^ 
(10 mL) KmMl-f^o #b^fc^liti-in-^ n nii^a#^ (472 mg, 2.74 mmol) ^ 

bfco # btbfcBS^-7mol/LT >'^::^T O :^ J (12.0 mL, 84.0 mmol) 

:K^Jii5^n>^ hi/7:7^— (ri— \^f-W@^^^^/V=2/l) l^TJ^^U 2->^n^ 
_3; h.=arV) — 6— 7a::::^/l/:7ai/— (ll5 mg, 79%) ^ 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.30 (s, 3H), 3.55 (s, 3H), 5.02 (s, 2H), 5.27 (s, 
2H), 5.61 (s, IH), 6.69 (s, IH), 7.30-7.50 (m, 5H). 

(X^2) ±|B-^'#btbfc2-:/n^- 3, (7« hdrv") -6-^ 

:t^/V:7ccy— 71/ (66.6 mg, 0.180 mmoD ^N, N- v^^ ^/l/*:/^i^T 5: K (5 mL) 
t-^^U. 60% 7Km'fl::•:^ f ^ l^^ AgStfi^^m^J (22.5 mg, 0.563 mmol) *5j;"tj«v'^^ 
/l/«^^ (0.0600 mL, 0.634 mmol) -^liV^^X. ^?ai?lB#Fm1 W bfCo ^^SS^^^J-tK 

jPi? hi5'^"^:7^— (n---^f->'/|^^^^/l-=4/l) ^llTft^b. 4-:7'^n-^-3 

(p< b^v^;^ b^iX) - 2 - ^^^^^^/l^-^i^if >- (66.3 mg, 

96%) ^#:^c. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.31 (s, 3H), 3.38 (s, 3H), 3.56 (s, 3H), 5.01 (s, 
2H), 5.27 (s, 2H), 6.88 (s, IH), 7.25-7.50 (m, 5H). 

=2fv/-l, (7« Y^^y) -2.-^ ^^fV^y^y (50.8 mg, 0.133 

mmol) /O^b. o^c^'y-/^ (8 mL) ^X^XimM^ (0.2 mL) ^ffiV^-C. 'fb^i^ 6 1 
(23.8 mg, 61%) , 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.70 (s, 3H), 5.41 (s, IH), 5.58 (s, IH), 6.35 (s, 
IH), 7.25-7.50 (m, 5H); APCI-MS (m/z): 293, 295 (M-H)". 

C^Ji^!l6 2] 

6_yt3^-5- (2-t Kndfv-^^/l^) - a:.^JV^:y^y-X. 

— /i^ ('fL-a-^ie .2) 

(Xfll) ^W!l9<^Xmi-e#fe^fci2-yn^-3, (;^ h =3r->7^ h 

_ 6 (376 mg, 0.885 mmol) St't^ h "7 Kn:7-7>" (lO 
mL) J^^j^bs ^?^^0°C*-T??^*Pbfcm> 7K^fbT/l/^^^7Ay^!J?A (39.3 mg, 
1.04mmol) Sr*tl;lT. I^?aST'6B#TO# bfc„ ^J^?^l^t)l^iMn«-^ b y '^i^yK 
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(n_^df:^j-;x/||^^^7^=10/i~5/l~3/l) \z:xmmi^. 2- C2-:/n-=E-- 3, 5- 
fc';^ (7« h^-:y?^ h^-y) - 6--^ a^:=-/l^'^ a^^^/l^l a^^y^/V (344 mg, 98%) Sr 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.14 (t, J = 5.3 Hz, IH), 2.92 (t, J = 7.9 Hz, 
2H), 3.26 (s, 3H), 3.56 (s, 3H), 3.65 (dt, J = 5.3, 7.9 Hz, 2H), 4.97 (s, 2H), 5.27 (s, 
2H), 6.95 (3, IH), 7.10-7.20 (m, 2H), 7.30-7.45 (m, 3H). 

(X@2) ^»[I2 5<DX@2 ^l^ltt-bT. _LfB-e#bnfc2- [2-:/p3^-3, 
5 — If^ b^v-^ - 6 —Z7 0^=^/1^-7 a:^:=^7Ul (87.5 mg, 0.220 

mmoD (8 mL) *3J;T>*a*i:m (0.2 mL) ^ffiV^T. 'fh-a^i^ 6 2 

(56.6 mg, 83%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.10-1.24 (m, IH), 2.85 (t, J = 7.7 Hz, 2H), 
3.56-3.70 (m, 2H), 4.65 (s, IH), 5.67 (s, IH), 6.63 (s, IH), 7.20-7.30 (m, 2H), 
7.40-7.56 (m, 3H); APCI-MS (m/z): 307, 309 (M-H)-. 

[^mfiJ 6 3] 

4^—-^^^—2-ya:.:^/l^^^^-^^^— l, 3, 5 - h y ('fb-a-^D 6 a ) 

^iS^J 2 5 OX5^ 2 i: bTs ^JS^J 6 1 <DTM 1 ^.fc 2 - >^ n ^- 8 , 

5 — ify^ (7? ^ b — 6 — :7 :::^/l/:7 / — /l^ (33.3 mg, 0.0902 mmol) 

ar.^ y—^U (8 mL) *5 i tJ«^ii:^^ (0.2 mL) ^ffiV^T> it^^ 6 3 (22.0 mg, 
87%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 4.95 (s, IH), 5.32 (s, IH), 5.49 (s, IH), 6.36 (s, 
IH), 7.35-7.60 (m, 5H); APCI-MS (m/z): 279, 281 (M-H)". 



6— -^^a^— 5— (2— y 
/l^ (jtS-a-i^ 6 4) 



— 4 — 7 i^— 1 , 3 — v?;^-— 



(X©1) m£M6 2(DXmi-C#6>tT.fc2- [2--7^t:z^- 3, 5 - tf':^ (T^b^^r 
iy?^ h=3rv') — 6 —:7j:. :7cc:=^/V-] 3^^/— /I/ (97.8 mg, 0.246 msnoD ^N, N 
-v^7«^/l/*/^AT5 K (4mL) \cmMl^. 60% yK^'fb'^ h ^ !> AiS^fi^m^l^ (39.0 
mg, 0.975 mmol) *5 j:t>3 '^'fb;^ ^/l^ (O.lOO mL, 1.61 mmol) ^Mk.X^ ^UXl^ 

S:MJ±T-eM*U 4-7'n-^-3- (2-?^ h^^^^^M -1, s-'tf:^ (^ h 
^ixy - 2-7j^^/V'^^^if ^ (115 mg, 100%) ^#/Co 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.86-2.96 (m, 2H), 3.16 (s, 3H), 3.26 (s, 3lD, 
3.32-3.45 (m, 2H), 3.57 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.94 (s, IH), 7.14-7.20 (m, 
2H), 7.30-7.45 (m, 3H). 

(J1U2) mMm2 5(Djm2 tmm^\^x. ±mxnhfitc4-yu^-s- (2 
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- ^ h ^iyaz-f-zu) - 1 , 5 - tf (p« f =^Vp« b ^ri/) - 2 - :7 ac^/k-<>--e^>' (ll5 
mg, 0.278 mmoD :a^b. ^^/-/I^ (8 mL) *5 J; tJ^iftlt^ (0.2 mL) Sr^^V^X. 

6 4 (68.3 mg, 76%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.80-2.88 (m, 2H), 3.17 (s, 3H), 3.30-3.40 (m, 
2H), 4.65 (s, IH), 5.68 (s, IH), 6.62 (s, IH), 7.20-7.30 (m, 2H), 7.40-7.55 (m, 3H); 
APCI-MS (m/z): 321, 323 (M-H)". 

C^KM 6 5] 

1- (2-:/n^— 3, 5 — i^t Kn^V- 6 -:7ci:.^/v:7a^::^7k) tT^nz-N'^-— 2 — 

(fb^i^e 5) 

CLU 1 ) 9 (DTM 3 IhI^^- L-Ts 9 <^X^ 2 X# f^tl^fc 2 n ^ 

- 3 , 5 - t';^ (7^ h =3r v-p^ h ^ v-) - 6 - :7 31^/^:7 31;:^ /l/i^^ (1.0 g, 2.5 mmol) 

pa^S). 1 - [ 3 - (v^T^ ^/^T 5 y ) -T^n tvi/] - 8 ^ K • mm 

m. (560 mg, 2.9 mmol). 1 - t Kn ^Zy^>-7 h P T y'— /l- • 7KfP^ (400 mg, 3.0. 
mmol). h y ^^/I'T ^ > (0.45 mL, 3.2 mmol) :}SXX^^ h ^iXp^ ^/l^T 5: >- • 

(300 mg, 3.1 mmol) ^ffiV^T. 2- [2-:/t3^-3, (p« h^as^iX^ h 

df>^) -6-:7:.^=^/^:7aic:^/^] -N- (7« h^arV^^/V) T't hT % F (520 mg, 
47%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.13 (s, 3H), 3.26 (s, 3H), 3.46 (s, 3H), 3.55 (s, 
3H), 3.72 (s, 2H), 4.98 (s, H), 5.27 (s, 2H), 7.01 (s, IH), 7.19-7.23 (m, 2H), 7.30-7.37 
(m, 3H). , 

(Xm2) _htB-e#btl.fc2- [2-^^n^-3, 5 - If'^^ (7« f^^rv-T^ h^SfiX) - 
6-:7cni^/P:7c3^^/V] -N- (;^ b =3r^X7« ^/V) T'thT^ K (96 mg, 0.23 mmol) 
^7" h ^ t Kn :7 ^ (3.0 mL) \^mm tK^^TXW b^fe^S l.Omol/L:^{bp« ^ 

/l/-x'iJ'^~^i/t>^(Z)7" h ^ t Fn :7 ^ ^^^1^ (0.5 mL, 0.5 mmol) ^^tT $ ^31^ 

?ax3H#rHm#bfco ^j;&?^i;i7K*5itKi^^^^7^^:?Jn;tT:5^?^bfco ^m)S^2mol/L 

mm. imummyKmi- h v ^j^ykwrn^Ji^xf^^^^m^t-r h v •> A7K^^?^-enii^gfc#b 

y -^rV^:* ^Ai^n-v-hiJ'*^:7^ — (g|^:i^^/Wn— ^=3rf; :/=l/4 —1/2) illT^t^ 
1- C2-:7'n^-3, (7« h^iX) -6 -70^^:^/^:7:31 

:/n/^:/-2-:^:/ (63mg, 67%) *#fcc 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.06 (s, 3H), 3.27 (s, 3H), 3.55 (s, 3H), 3.71 (s, 
2H), 4.99 (s, 2H), 5.27 (s, 2H), 7.01 (s, IH), 7.11-7.15 (m, 2H), 7.33-7.35 (m, 3H). 

5-}f^ (p« b=3r->7< - 6 -:7ci^c^7l/:7c3i':::^7l/] r/n/N'^-— 2 — (60 mg, 

0.15 mmol) ^^b. (8 mL) *5ctt/a:^^ (0.2 mL) ^fflV^T. fb-^J^ 6 

5 (40mg, 83%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.06 (s, 3H), 3.00 (s, 2H), 6.65 (s, IH), 
7.19-7.23 (m, 2H), 7.44-7.48, (tn, 3H); APCI-MS (m/z): 319, 321 (M-H)". 
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3- {3- [2, 4-i>t: Kn^v'-6- h^->:^/^^=-^^^^^i^) -7 

(TM 1 ) mMM 2 (DTM 2 1 mmi^ b-r. mMM 2 (DXfe 1 2 - ( 3 - 

7}N/^^/i':7a^^/^) -3, 5-}f:^ (7« h^v-p^ h^i/) :7^^/vi^^7^^7i/ (2.1 g, 

5.5 mmol) (tert-"^^ b ^>^:^y^/J^^^7l/7« ^/l/) f V :7c^^^y^7j^;^7j^^ (2.7 

mg, 7.1 mmol) *d J: tJ^ h /l^^ (50 mL) ^JlV^T. 2- {3 - [2- (tert-:7^ h =3r 

(2.6 g, 99%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.52 (s, 9H), 3.27 (s, 3H), 3.38 (s, 2H), 3.51 (s, 
3H), 3.56 (s, 3H), 5.00 (s, 2H), 5.19 (s, 2H), 6.35 (d, J = 16.5 Hz, IH), 6.72 (d, J = 
2.5 Hz, IH), 6.83 (d, J = 2.5 Hz, IH), 7.21 (m, iW, 7.35-7.48 (m, 3H), 7.56 (d, J = 
16.5 Hz, IH). 

(XS 2 ) ^Wll 1 (DUm 4 i: l^ilJ^l LT. X|ST^# h Mt. 2 - { 3 - [ 2 - (tert 

— >*'>^->';^7/V7}?=/i/) if^/v] ^'rcci^/v} -3, 5 — If;:?. (7^ h^i^p* 

cj^-z^H^T^^/V (58 mg, 0.12 mmol) ^^b. 4mol/Lii:'fb7K*C> 1 , 4 - v':^^-tf-:x 

^^i^ (1.0 mL) ^^n^ v-fxi^-^j—;v (i.o mL) ^ffiv^x. -fb-a^Jltie ecDfil^^^ 

#T. $ b i-ib-a^i^ 6 6 OHJg^Srv'iJ' n n 7« iJ' l^-^W^^n 'fb-a^^ 6 6 (21 mg, 
52%) 

iH-NMR (270 MHz, DMSO-de) 6 (ppm): 3.27 Cs, 3H), 3.45 (s, 3H), 6.22 (d, J = 2.0 
Hz, IH), 6.32 (d, J = 2.0 Hz, IH), 6.45 (d, J = 15.8 Hz, IH), 7.12 (d, J = 7.8 Hz, IH), 
7.34-7.40 (m, 2H), 7.54-7.60 (m, 2H), 9.27 (s, IH), 9.12 (s, IH); APCI-MS (m/z): 
328 (M-H). 

C^JSM6 7] 

3- {3- [2, 4-i^t Fn=3{^->y-.6- i;^ JVi;^::^;V :^=f-}V) :7cc=/^] 

('fb-^^e?) 

(X@l) 6(7)X?Ml-e#btL/c2- {3 - [2- (tert-^ h =3riX;^y^7}?^ 

/U') if^/i^] -y^^^M -3, (;^ h^i/^ hr^ix) :7ai^/i^®^^^^/v (300 

mg, 0.63 mmol) (20 mL) ^Jl^^L. 10%^-^7 i^!^^ -^^^ (50%wet. 

100 mg) -^nycx^ i^mnmr (o.3MPa)s SM-x:3o^rB^«w^bfco m^<m.-h^^-^^ 

^ u-^V-^^^yy 4— (@^^:3z5^yWn — -^=^f->'=l/4~l/2) ^JlTlti^b. 2- {3- [2 

- (tert-y h^v^:*/l-^^^/^) ^^/V] :7::c::^/^} -3, 5-1^^;^ (7« h^^rv-p^ f 
df-v^) 7ccc:^7V@1^^^^/k (290mg, 97%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.41 (s, 9H), 2.53 (t, J = 7.7 Hz, 2H), 2.91 (t, J 
= 7.7 Hz, 2H), 3.28 (s, 3H), 3.37 (s, 2H), 3.50 (s, 3H), 3.58 (s, 3H), 4.99 (s, 2H), 5.18 
(s, 2H), 6.71 (d, J = 2.3 Hz, IH), 6.81 (d, J = 2.3 Hz, IH), 7.01-7.03 (m, 2H), 7.15 
(m, IH), 7.29 (t, J = 7.3 Hz, IH). 

-88- 



wo 2005/063222 PCT/JP2004/019742 

(Xm2) mMmi(DJM4=tmm\^\^X. ±mxmhtlf:i2- {S- C2- Ctert- 

^/l/f^^T^ ^/L- (130 mg, 0.27 mmol) ^^fe^s 4mol/L:^{b7K#<^ 1 > 4 — 

(1.0 mL) yy^^^-^y—^^ (2.0 mL) ^^V^T. fb^^l 6 7 (56 mg, 

62%) ^#fc„ • • 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.67 (d, J = 7.3 Hz, 2H), 2.97 (t, J = 7.3 Hz, 
2H), 3.34 (s, 2H), 3.57 (s, 3H), 6.36 (d, J = 2.3 Hz, IH), 6.40 (d, J = 2.3 Hz, IH), 
7.05 (m, 2H), 7.21 (m, IH), 7.38 (t, J = 7.6 Hz, IH); APCI-MS (m/z): 329 (M-H)". 

mmme s i 

3- [3- (5-:/n^-2, 4— v^t Kn=3eiy- 6 -p? h=35^-:x;^77k7i?^/k;^^/V':7 

(XS 1 ) MMin 1 OXfS 2 t inimi^ bT. 6 7 (DXS 1 -e# & tLfc 2 - { 3 

— [2- (tert-'7>=3r.>;i7/^#-/l.) oi^/i/] -3, (^h'^v' 
^ (140 mg, 0.28mmoD N- >^n^>?.^ v^::^-f 5: 
K (70 mg, 0.40 mmol) *3 J^-OIZgit'fti^* (4mL) ^fflV^•r. 6 ->^n^- 2 - { 3 

- [2- (tert-:7"h=3r>^;^/V;!K^/^) ^^/^] :7^rzyl/} -3, 5 - 1';^ h^i^ 
7« b :7ai^/I/@^^7«^/^ (llOmg, 68%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.41 (s, 9H), 2.53 (t, J = 7.7 Hz, 2H), 2.91 (t, J 
= 7.7 Hz, 2H), 3.28 (s, 3H), 3.55 is, 3H), 3.60 (s, 2H), 3.64 (s, 3H), 4.99 (s, 2H), 5.28 
(s, 2H), 7.00-7.11 (m, 3H), 7.20 (m, IH), 7.29 (t, J = 7.6 Hz, IH). 

(Xe2) |imMlC»X>g4 i:P#i^bT. X|BT'#btl.6 6-:/t3^-2- {3- 

[2- (teit-':fV^-y:^/T^^^/^) ^^/v] :7m::^7H -3, (7< h^^^i/p? 

h^v-) 7 (110 mg, 0.20 mmol) 4mol/L:^'fb7K^(Z) 1 , 4 

-v';^=3f-f->^|^|^^ (1.0 mL) *3 V ^o^^V (2.0 mL) ^ffiV^T. fh^i^ 6 

8 (45mg, 68%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.68 (t, J = 7.3 Hz, 2H), 2.98 (t, J = 7.3 Hz, 
2H), 3.55 (s, 2H), 3.65 (s, 3H), 6.63 (s, IH), 7.08-7.11 (m, 2H), 7.29 (m, IH), 7.41 (t, 
J = 7.6 Hz, IH); APCI-MS (m/z): 407, 409 (M-H)". 

9) 

(x?M 1 ) T/^=i■>'#lsI^T^ mmm i s (Dum i -vnhti^ 2-3 — k-3, 5- 

(p^ h^i^y h^-y) - Q—V =!^=-/^'y a^^^^'^W^y^/^ (4.8 g, lOmmo]) 
;V^l^ (0.10 L) y 3 Zf^;v{ 1 -ai hdri/f^-/^) (4.8 mL, 14 mmol) 

:jo J;tJ«lf;^ ( h y -7 a:^=-;vt^:^-y ^ l^) V^t7 J^(Ji)^J^ n y K (0.71 g, 1.0 mmol) 

^M^x^ 9o°cxmmmwi^r^. Rmm^m^mM.^Xi''^n\^f^^ks mayyit:;^ 
V ^-hy^mn (50 mL) ^MK.x2^mmw\^tio Rmm^m^mmrxmrni^t^^ik. 
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mL) \^^M^. 3mol/L:^^ (30 mL) ^M^X. m^X25^mW:Wl^r^o RJt>m\^m 

^^^/v (0.10 L) ^m^x^m\^r:io ^mm^mn^mjKmi- h v ^j>~7kwm (so 
mL) ^xum^amt-f- h V A7Kt« (10 mL) xw^m^ i^fn^k. MTi^^m-r h v 

>^'^ :7^ — (n-^=3rf->'/|^^a^^/^=l/9~l/2) JZlT^tMb. 2 -T-fe^^/I^- 3 , 5 
- ;^ (^ f =ari/7< h '^i^) - 6 — :7 ::cc:^/l-:7 o^cz^/ki^^^ ^/V (3.4 g, 85%) ^#fCo 

iH-NMR (CDCI3, 270 MHz) 8 (ppm): 2.57 (s, 3H), 3.29 (s, 3H), 3.47 (s, 2H), 3.58 (s, 
3H), 5.03 (s, 3H), 5.24 (s, 2H), 6.98 (s, IH), 7.12-7.15 (m, 2H), 7.33-7.40 (m, 5H); 
FAB-MS (m/z): 389 (M+H)+. 

OLM2.)'mmmi(D:£M4.tw\m\^\^x. ^rnxn^tit^^-T-^^/u-s, 5- 

tf;^ (p^ h^->^ b^v-) - 6 — :7^z^/ix:7:3^^/^g^^;'^^/V (2.5 g, 6.4 mmoD 
b> (40 mL) io^U4xaomj^it^m(Dl, 4 —iy':^^^:^^^ (40 mL) 

^ffiV^T. ih^m6 9 (1.4 g, 73%) ^#fCo 

iH-NMR (CDCI3, 270 MHz) 6 (ppm): 2.58 (s, 3H), 3.59 (s, 3H), 3.69 is, 2H), 4.97 (s, 
IH), 6.54 (s, IH), 7.22-7.25 (m, 2H), 7.48-7.52 (m, 3H), 12.02 (s, IH); APCI-MS 
(m/z): 299 (M-H)". 

jum^m (C17H16O5) ^ bT 

»iHit (%) C:67.99, H:5.14, N:0 

ft^rfii: (%) C:67.99, H:5.37, N:0 

0) 

(x^i) r7^=f^#ffl^Ts ^ii^ili 3(DX@i-e#btba.2-3— K-3, 5- 

(.?« h^v^7« b=3rv^) — 6 (0.40 g, 0.85 mmol) ^ 
V" b^fc Kn:7^^ (10 mL) lei^jljfb. 0.5mol/L:S:'fh;-<>'-:^/vlElfa'<7)^ h 7 t Kn 

-yy^^'MW. (3.0 mL, 1.5 mmol) *Dj; t/lf;^ {W7 ^=-;V7is:^'7 ^ ly) y^^v^r^A 
aDv^^ny K (60 mg, 0.085 mmol) ■^%\\K.X. QQ°CX14mW\mW\^tio ^J^^U^^ 
^SM^^'^^iPbfcft. 3mol/L:^^ (10 mL) ^Mx.X. f^^^^/V- (0.10 L) T^ttffl 
bfc„ ^^Ji^iSfPj^^TK*-^ f y !>-^7K^^^^ (20 mL) *3 J; t^^fPSf b y 
7KI« (10 mL) xm^\^rc'^s ilTKam-^ b y »>A-C-^J^b. ?^j£T-t?^i*i bfco 
#bttfc^^^-:xy ;^<5^Vl/^7i^i5^ n-v (n— ^=¥i^W®^^::I^^/l- = 
1/9 ~ 1/3) \^XmMl^. 2— 3, 5-1^';:=?. (7^ b=3f>^) -6- 

y a:. Z=.}Vy Czr/P-H^^ (0.3 1 g, 85%) ^#fCo 

iH-NMR (CDCI3, 270 MHz) 5 (ppm): 3.28 (s, 3H), 3.33 Cs, 2H), 3.39 (s, 3H), 3.43 (s, 
3H), 4.04 (s, 2H), 5.00, Cs, 2H), 5.18 (s, 2H), 7.00 (s, IH), 7.10-7.38 (m, lOH); 
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FAB-MS' (m/z): 437 (M-H)\ 

(xs 2) mmm i oxm4 1 \n\m\^ u-e. _hfB-e#b;itfc 2 — ^^/i^/v- 3 , 5 - 

If;^ h=3r>/;^ - 6 --7 :r,:=./umB.P^ (0.12 g, 0.27 mmol) 

P^^/— /I/ (3.0 mL) *5j:mmol/L:^'fk7K*cD 1 , 4 (3.0 mL) 
$r^V^T. ih^mro (76mg, 82%) ^#fCo 

iH-NMR (CDCI3, 270 MHz) 6 (ppm): 3.39 (s, 2H), 3.45 (s, 3H), 4.00 (s, 2H), 4.63 (s, 
IH), 5.02 (s, IH), 6.46 (s, IH), 7.15-7.50 (m, lOH); FAB -MS (m/z): 349 (M+H)+. 

jtm^^ (C22H20O4 • 0.5H2O) tvx ■ 

(%) 0:74.04, H:6.05, N:0 
fY^iW. (%) C:73.93, H:5.92, N-O , 

immm 7 1 ] 

3-v»::r— ('fb^#>7 1) 

(XSl) ^»!I4 4(DXai -e#bnfc3, 4-v'7^n^-l, 5 - tf (p«b=3r 
h^^^) —2—-:7:c=-;V^:y'^iy (100 mg, 0.224 mmol) ^N, N — v^><5^/^^ 
/l^i.>r 5: K (5 mL) J^^^U. 60% 7K*fI^"^ h y l^-^^iS^ft^^tfciiJ (29.6 mg, 0.740 
mmol) *5 J;t5 2 — p< b ^-^^^ / (0.0707 mL, 0.897 mmol) '^M^X-. ^?l.t?2 

@^^^^/P=2/l) {^iTlt^L-. 4->^a^-3- [ (2-^ p^^/l-l 
-1, (p« h^sev') -.2-:7ai^/l-^^^-^^^ (73.6 mg, 74%) ^# 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.26 (s, 3H), 3.33 (s, 3H), 3.47 (s, 4H), 3.55 (s, 
3H), 4.34 (s, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 7.03 (s, IH), 7.20-7.42 (m, 5H). 

(xfM 2) MMm 2 5 (Dum 2 1 mmi^ lt. ±mxnhurzL 4-7^n^-3-[(2 

-y h=3riX3i bdrv-) -1, 5-}f::^ f=3f-:xy b^v^) -2 — v'a^^/l/ 

-^^/-if ^- (71.9 mg, 0.163 mmol) -^^h. (8 mL) :ft5 J; TJ^itii:^ (0.2 mL) 

^Sr^V^T. Wl^mi \ (46.1 mg, 80%) %#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.32 (s, 3H), 3.46 (s, 4H), 4.30 (s, 2H), 4.85 (s, 
IH), 5.73 (s, IH), 6.69 (s, IH), 7.20-7.38 (m, 2H), 7.40-7.50 (m, 3H); APCI-MS 
(m/z): 351, 353 (M-H)". 

[^Jfe#-!J7 23 

e-T'n^-S- [2- ,(2-^ b=3r-=X^ b d^ixp? ^/i^] -4-:7c3:^^7V 

-O-if 1 , 3 --J':^—?V {\\L-^m 7 2) 



-91- 



wo 2005/063222 



PCT/JP2004/019742 



(X® i ) mmwi 7 1 (DJLU 1 1 mmK l-t. mmm 4 4 (djm x -vn htht^s, 4 

--jyu^-l, (y^ f^Srv-T? h^Z^) - 2 - (lOO mg, 

0.224 mmol) t^h. 60% TK^^t^-^" b P (48.5 mg, 1.21 mmol) :fcj;tj« 

=t>— ^/V (0.107 mL, 0.899 mmol) ^^^V^T. 4 — 
[2- h^iy^h^i^) ^^h^i^p^'f'^^l -1, 5— tf:^ (p< 

h^-y^ h^-» — 2 —':7 a:.^/U^^^-^:y (64.1 mg, 59%) ^#fc. 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.26 (s, 3H), 3.37 (s, 3H), 3.55 (s, 3H), 
3.50-3.64 (m, 8H), 4.33 (s, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 7.03 (s, IH), 7.20-7.42 (m, 
5H). 

(X@2) ^»il2 5 0X@2 <^|WI#^-bT. ±m-Vnhrhf^4-y^vi^-3- [2 

- (2-7« b^rv-) ^h^iy 7^9-7^2 -1, 5-\f:^ {p^ h^-^P^ h^-^) 

- ^^i^^^-y^^-y (63.0 mg, 0.130 mmol) (8 ml^ *5j:t>li 
(0.2 mL) ^ffiV^T. \\:.^mi 2 (45.6 mg, 88%) ^^tfc. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.37 (s, 3H), 3.54-3.62 (m, 8H), 4.29 (s, 2H), 
4.86 (s, IH), 5.74 (s, IH), 6.70 (s, IH), 7.30-7.38 (m, 2H), 7.40-7.50 (m, 3H); 
APCI-MS (m/z): 395, 397 (M-H)". 

7 3) 

1 <Z)X@ 3 h Wmc LT. «M 1 (DZ£M 2 -^itbtl^fc 2 3 , 5 

— tr;:^ (;^ h^^v-^ b=¥v^) :7 3i::^/Ug^^7^ '^/l^ (120 mg, 0.34 umioD 4— T 
-fe^/k:7cc^/V;}?T3 (85 mg, 0.52 mmol)> ( b P -o- h U /^3J^;^:7 ^ 
/~?^i?t>3s(ll)i;?^ n y K (10 mg, 0.017 mmol). :7 ^xfl^-fe v-i^ A (420 mg, 1.0 
mmol). 1, 2 -v^7^ (3.0 mL) :Jo j:t>7K (0.5 mL) ^fflV^T. 2- (4 

-T-fe ^71^^:31^/1/) -3, (7< b^^V-) :7a.^7l/Sl^gt7«^/l/^# 

fco $ b^^i^ffi^iJ l<^xm4 i:|H]«^cb-C.#bt^f'fb'a'i^^^b.7«^y— (2.0 mL) 

^x.xy-^m.omJm\:.im(r>x , A -V'^^-^:yWm. (i.OmD ^ffiv^T.'^b^^^7 a (82 

mg, 80%) ^#fCo , 

iH-NMR (270 MHz, DMSO-de) 6 (ppm): 2.58 (s, 3H), 3.31 (s, 2H), 3.45 (s, 2H), 6.22 
(d, J = 1.7 Hz, IH), 6.32 (d, J = 1.7 Hz, IH), 7.92 (d, J = 8.2 Hz, 2B), 8.05 (d, J = 
8.2 Hz, 2H), 9.21 (s, IH), 9.34 (s, IH); APCI-MS (m/z): 299 (M-H)-. 

C^W!I7 4] 

3^ 5-v>t: Kndri/- 2- [3- ( MI :7/l-;r n ^ v-) y zxu:^}V\ y a:,z=.jV^ 
■m?^^^^ (-fti^ifeT 4) 

mMmKOlins tWim\^\^Xs ^JIi'^J10Xm2-e#b^f:i2-::/n-=e-3, 5 

— (t^ h^i^^ h^-^y) y ^=-}^'^:^^}^ (110 mg, 0.30 mmol) jO^b. 3— h 
y :77V::rn 7« b dr<x:7 a.c:^/i/#n (100 mg, 0.49 mmol). tf ;^ ( h U -o— MJ /V 
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ACn)i^ ^n V K (10 mg, 0.0 17 mmoD. ^^"fe A (300 mg, 
0.92mmoD> 1, (3.0 mL) *5 J^tJ?^ (0.5 mL) ^fflV^T. 3, 

5-\fy^ (7? h^V-) -2- [3- ( MJ :7/V;rt3 7« :7:n:=^/l-] :7 

i^^ (2.0 mL) *3 J:mmol/Lte7K*C> 1 , 4 - (l.O mL) 

^^V^T. jt^^J 4 (60mg, 58%) S:#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 3.28 (s, 3H), 3.29 (s, 2H), 6.21 (d, J = 2.2 
Hz, IH), 6.31 (d, J = 2.2 Hz, IH), 7.01 (s, IH), 7.12 (d, J = 8.1 Hz, IH), 7.24 (d, J = 
8.1 Hz, IH), 7.46 (t, J = 8.1 Hz, IH), 9.23 (s, IH), 9.34 (s, IH); APCI-MS (m/z): 341 
(M-H)-. 

mmmi 5] 
m.:^ ^71/ iwi-^m 7 5) 

■ 1 OXS 3 t |r1«^^ bT. 1 2 b ;^fc 2 - n -=6 - 3 5 

— yfy^ (^ b^^i^P* h=3fi/) :7cc;=:/V'g^^7«'5^/^ (110 mg, 0.30 mmol) t^^h^ 4— h 
y :7/V;rn Y ^-y-y a:.:=.j'Vi^xi (100 mg, 0.49 mmoD. ^f:^ ( h ^ -O- h U 
fVi^y^yA^y) /-?^v^!>A(Il)v?^ n y K (10 mg, 0.017 mmoDs (300 
mg, 0.92 Imnol)^ 1, 2-v^7« farv^oi^J^i/ (3.0 mL) ^dJ^I^tK (0.5 mL) ^;BV^T. 
3,' 5-tf;^ (t^ h^^rv-p^ h^^v') -2- [4- ( MJ :7/^::^t=i^ b^-v^) 

^^h. (2.0 mL) is XU4moyiM^t:^m<D 1 , 4 - v?:^^f- (l.O 

mL) ^fflV^T. ih^m7 5 (75 mg, 73%) ^#fCo 

APCI-MS (m/z): 341 (M-H)-. 

Cl^mM7 6] • . 

3^ 5_c;?t- |^^n;35^.>._2- [3- (fc Kn^^v'T^^/W) 17^=/^] :7 ^:=:7^i^^7« 
'^/V (^t^!^7 6) 

^»!ll(^X?S3 ^Ri^^-bT. ^Jfe^(jl(DXS2Tl#fetLfc2-7'^n-=e-3, 5 

— t";^ {?>■ h^l^?^ h^-Z^) :7jic::^/l^@^^^^/V (110 mg, 0.30 mmol) 3— t 

^-ixp? (70 mg, 0.46 mmoD^ 1^':^ (> D — o— b y /I^tJn;^ 

:7^:/) /^7v^Tj7AC[I)v?iJ' a y K do mg, 0.017 mmoD^ (300 mg, 

0.92mmol)s 1. 2-v^7^ fdev^c^i^^' (3.0 mL) *5j:tJ«7K (0.5 mL) ^fflV^T. 2 
_ [3_ (t Kn^i/T^^/l-) -3, (7« b=3r>^7« b=3r-» 7^ 

-7^^ /-/l^ (2.0 mL) ^XXJ^4momM'lt7km(Dl, 4 (l.OmL) ^ 
fflV^T. 6 (29mg, 34%) ^UtCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.32 (s, 2H), 3.55 (s, 3H), 4.63 (s, 2H), 6.36 (s, 
2H), 7.13 (d, J = 7.3 Hz, IH), 7.20 (s, IH), 7.30-7.39 (m, 2H); APCI-MS (m/z): 287 
(M-H)-. 
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3, 5 -v^t Kn^v^- 2- (3-^ ha:7ci.^/l-) :7^^7^i^^^^/l/ ('fb-a^ij^? 
7) 

^JfeMl<Z)X©3 i:P«tc:bT. 2-:/n^-3, 5 - tr^;^ b=3r->;>< 
;7 a,::! 7^1^^ 7(^/1/ (HO lag, 0.82 mmol) 3—::^ b a :7:3i::^/V7i^^ci (80 

mg, 0.48 mmol). If^ ( MJ -o- b U 71/:^;^ :7 ^ >-) /-^^ MWi^i^ n U K (lO 
mg, 0.017 mmol). A (300 mg, 0.92 mmol). 1 , 2 - v^p< h ^^r-^^^iJ^ 

• (3.0 mL) *3j:t>*7k (0.5 mL) ^>^V^T. 3, 5-lf>^ (^ ^=3r-:Xp« h^^rv-) -2 - (3 
- ^ h n :7 a. ::^7I^) !7 a. r^7^i^^P< ^7P?r#fCo ^ J-IIJiM 1 (DJlU 4 l^^t^ L 
■r . # b tLfc'fk'a'i^;^^ b s ^ ^ / — /i^ (2.0 mL) *5 J; t>'4mol/L:^'fh7K*0 1 , ^-p" 
(l.OmL) SrffiV^i:. -fb^^J 7 7 (68 mg, 70%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 8 (ppm): 3.30 (s, 2H), 3.44 (s, 3H), 6.25 (d, J = 1.4 
Hz, IH), 6.35 (d, J = 1.4 Hz, IH), 7.57 (dd, J = 7.6, 1.4 Hz, IH), 7.64 (t, J = 7.6 Hz, 
IH), 7.90 (br s, IH), 8.15 (dt, J = 7.6, 1.4 Hz, IH), 9.36 (s, IH), 9.47 (s, IH); 
APCI-MS (m/z): 302 (M-H)". 

2- (3 -V-r/ 7:3^^71^) -3, 5 -V^t Kn=3r->:7:^:=-7l^i^^P<^7l- (^t^^ 7 

8) ■ • 

^Jfe^JlOXfSS ^|WIil^3:bT. 2-:7^C2^-3, 5 - 1^;^ (p^ h^v-^ h=3ri/) 
— 7^®^^7^^7^ (110 mg, 0.31 mmol) /O^b. 3 — v^T / 17 ^7U7}Ca (70 
mg, 0.48 mmol). tf;^ ( MJ -o- h P 71-4^;^ :7 ^ ^) i^^ MlDi^^ n JJ K (10 
mg, 0.017 mmol). iX^/ A (300 mg, 0.92 mmol). 1 , 2 h =ari/::c^5^ 

(S.OmL) *5cttJ«;i< (0.5mL> ^fflV^T. 2- ( 3 -iXT 7 :7 ::n:^7l/) -3, 5 - t":^ 

bT. # tvfcjb-a-il^jO^ b . 7< ^ / — (2.0 mL) ^ X mmol/Li^'fbTK*© 1 , 4 - 
v>;^=3rf->'^^g (1.0 mL) ^fflV^T. '[^'^'^7 8 (72 mg, 82%) Sr^fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 3.21 (s, 2H), 3.44 (s, 3H), 6.23 (d, J = 2.2 
Hz, IH), 6.33 (d, J = 2.2 Hz, IH), 7.43 (dt, J = 7.8, 1.6 Hz, IH), 7.49 (t, J =. 1.6 Hz, 
IH), 7.54 (t, J = 7.8 Hz, IH), 7.73 (dt, J = 7.8, 1.6 Hz, IH), 9.38 (s, IH), ^.28 (s, 
IH); APCI-MS (m/z): 282 (M-H)". , 

CI^WJ7 9] 

3, 5-i>t Kndrv'-2— (4 -:7aic:^7^:73zc:^7l<) :7ai::^7^@^^7« ^/l^ (it^<^ 
7 9) 

mMmi(ojiU3 tmm^^i^x. 2--7^n^-3, s-tf;^ h^->?^ v^-y) 

y a^=-jvW^:^^^^ (110 mg, 0.31 mmol) ti^h. 4 - t":7cc::^7V7}?n (91 mg, 
0.46 mmol). tf ( h P -o- h U -7^1^) ^^y^"^ J>^^P^ n y F (lO mg, 

0.017 mmol). ;^^irv^!> A (300 mg, 0.92 mmol). 1 , 2 -^v?^ h ^-y=^^ (3.0 
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mL) S3it;^^7K (0.5 mL) ^fflV^T. 3, h^^v-^ h^Z^) -2- (4- 

-C. # b t^fc'fli'a^il^:^^ b > 7^ ^ / (2.0 ml,) :J3 J: mmol/L:^'f b7K*co 1 , 4 - 

(1.0 mL) ^ffiV^T. 'fli^^)? 9 (31 mg, 30%) %#fciH-NMR (270 
MHz, CDCI3) 5 (ppm): 3.37 (s, 2H), 3.60 (s, 3H), 4.92 (s, IH), 5.51 (br s, IH), 6.41 
(s, 2H), 7.05-7.25 (m, 7H), 7.35-7.41 (m, 2BD; APCI-MS (m/z): 333 (M-H)". 

:7^=^/l^^?^'^/^ (110 mg, 0.31 mmoD ^^6>> 4 — :7 ^v':7c3^=7^7}?i3 
(100 mg, 0.47 mmol). ( h P -o- h.V. z^^:^ ^ ^ V) i^'^i^dDi^,^ o U K 

(10 mg, 0.017 mmoBs l> ^ (300 mg, 0.92 mmoD. 1 , h^l^^^ 

V (3.0 mL) *5j;tJ«7K (0.5 mL) ^^V^T. 3, 5 - ;^ (t^ h^rv-p^ h=3r>/) -2 
_ (4—y^/^Zy:7a^=^;U) -7 au:=.;Vm^^'^Z^'^'i^f^o '§ 1 (DXfS 4 

^ IWI/II^^ U-Cs fte^^fcfb-^^^O^P^s ;^'^/^/^ (2.0 mL) *5 J:tJ«4mol/Lii:'fl::7K*0 
1, A-^^^^^^^Wm. (1.0 mL) ^^V^-C. fb^^lSO (69mg, 64%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 6 (ppm): 3.31 (s, 2H), 3.47 (s, 3H), 6.22 (d, J = 1.7 
Hz, IH), 6.32 (d, J = 1.7 Hz, IH), 7.18-7.16 (m, 2H), 7.32-7.49 (m, 3H), 7.61-7.70 
(m, 4H), 9.10 (s, IH), 9.26 (s, IH); FAB-MS (m/z): 350 (M:-i-H)+. 

8 1] 

8 1) 

:7ai^/ki^^p«^/V (110 mg, 0.31 mmol) t^^h^ 3-;^ h ^^X^'cc^y^Tjso (71 
mg, 0. 47 mmol). ( b P -o-> P /V^^i^:^ :7 ^ i/) v?'>i=.(n)i^:^ n y F (10 

mg, 0.017 mmol). A (300 mg, 0.92 mmoDs 1 , 2 - v^p« h =3f i/^z^ :/ 

(S.OmL) .*5J;t>^7K (0.5 mL) S^ffiV^T. 3, b^^v^^ b^v') -2 - (3 

LT. # b ;Jxfc'fb-^#):^^ b . ^ 7 — /l- (2.0 mL) *3 j; mmol/Lit'fbTK*^^ 1 , 4 - 
(1.0 mL) ^ffiV^T. fl^-a-il^B 1 (50mg, 56%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.37 (s, 2H), 3.60 (s, 3H), 3.80 (s, 3H), 6.40 (d, 
J = 2.5 Hz, IH), 6.41 (d, J = 2.5 Hz, IH), 6.80-6.84 (m, 2H), 6.94 (dd, J = 7.9 1.0 Hz, 
IH), 7.37 (t, J = 7.9 Hz, IH); FAB-MS (m/z): 298 (M:+H)+. 

[|IM^!I8 2] 

3, Kp=3^v^- 2- (4-7^ b=^v:73i=/i<) y z^=^)\^m:^^}^ (^t^^ 

3 2) 
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:7 jir^/U-g^^T^^/V (110 mg, 0.31 mmoD -^^h. 4—^ h^Z^:^ ^^^^^^ (71 
ing,.0. 47 mmol). f^:^ ( b y -o- b V /i/^^ :7 ^ >-) y^^i^^MlDi^^ n y K (10 
mg, 0.017 mmol). a (300 mg, 0.92 mmol). 1 , 2 - v^^ h =3rv-aii$r >- 

(3.0 mL) *3j;tJ<7j< (0.5mL) ^ffiV^T. 3, S-f':^ (>^ b^v^) -2 - (4 

UT. #fetbfc'fb'n-^;C=>b. i^.^ (2.0mL) j;tJ«4mol/LS'fb7k^O 1 , 4 — 
v?::^^f->'^?i^ (1.0 mL) ^fflV^T. ^t^^8 2 (36 mg, 40%) ^#f^o 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.35 (s, 2H), 3.59 (s, 3H), 3.84 (s, 3H), 4.95 
(br s, IH), 6.40 (s, 2H), 6.60 (br s, IH), 6.98-7.01 (m, 2H), 7.15-7.19 (m, 2H); 
FAB-MS (m/z): 288 (M.+B)+. 



mmms 3] 
/i^ i^h^ms 3) 



OM 1 ) T/^=f :/#IS^Tn MMm 5 2 (7)X@ 2 fen^ 2 -^^/i^- 3 , 5 - 

t":^ (7« h^-J/;^ b^t^) - 6 -7cn=/V':7a^::n/Vi^^7^ ^/k (9.7g, 26mmoD 
h ^ t K o 7 ^ :/ (50 mL) ^ci^^^f ^^?^^4 -157^*1] bfcf^. Tk^^fb P ^ l> 3. T 
7l/^^t>i^ (0.13 g, 34mmol) ^D'^ b^t Kn:7^V (50 mL) ^^M^^10^r^:^>tt 

TviT b/co ^j^??m'^i^&4 °c-eiB#FHis# bfcf^. MtKM-^ hv lo^mm (20 
mTxmmir^ ^tic^v 2-12 -^f-^u- 3 , 5-^:^ i?^ h v ^v) - 

6-:7a^=/l>:7 3^^/V] /V (8.4g,94%) ^#fCo 

iH-NMR (CDCI3, 270 MHz) 6 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.68-2.78 (m, 4H), 
3.23 (s, 3H), 3.53 (s, 3H), 3.48-3.56 (m, 2H), 4.94 is, 2H), 5.23 (s, 2H), 6.86 (s, IH), 
7.19-7.42 (m, 5H); APCI-MS (m/z): 347 (M-»-H)+ 

(xfi2) t/^=^'^#is#;Ts ±mx"Shtirc2- \_2-^'^;v-b , s-^f;^ (7« 

h=¥>^^ h=3ri/) — 6 — 7a:::::^yl/:7ai^/l/] rc^y— /i^ (0.44g, 1.3 mmol) ^N, N 
-v>7«^/i^*/^i^T5 F (5.0 mL) le::^j|?b. mm^4: °C^T'f^*P bfc^. 60%7K* 

'^b•:^^y !>Aii;?s^m#» (o.iog, 2.5mmoD mwx.x. A°cxmmm,w\^fz.o sj^i^m 

-^J^tzia i^^fbT^^/P (0.17 mL, 2.7 mmol) SrJP^T. ^?a^-tr#?ab7te:a5 10#Ph1^ 
#bfc„ Mj^;?^^il^t-ISfP:^'ft:r^-^^'>-^7Kmt (30 mL) jb^J;t»lc (O.IOL) 

^xmm=^^^^ (0.10 L) -t?2iiitti±sbfc. ^as^^7X«•:^^ y !>-^.-e^;^bfcms 

Mff TTr« b. # b ti^fc^^^^m^il ^n-^b^-^:7-i'- (g^^3i^./Wii--^=3r 
f-V=l/2) i^TltMb. 4-^9^71^-3"- (2-^ hdfv^^^/L) -1, (^ 
h^e/7«h=3riX) -2-:7cn (0.38 g, 83%) %#fCo 

iH-NMR (CDCI3, 270 MHz) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.67-2.77 (m, 4H), 
3.10 (s, 3H), 3.22-3.28 (m, 2H), 3.23 (s, 3H), 3.52 (s, 3H), 4.94 (s, 2H), 5.22 (s, 2H), 
6.85 (s, IH), 7.18-7.42 (m, 5H); FAB-MS (m/z): 361 CM+H)+ 
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(HUB) Mmmi(D:iM4: tmU\C'LX. _b|B^#btbfs:4-^^/k-3- (2- 
7« h^iX^^^/p.) _i/5-t*;j?. h^iX^ b^^rv-) — 2 -:7^c:i/^-<>'^^:x (0.38 
g, 1. 0 mmoD ^^bs 7« ^ / (5.0 mL) :|o i mmol/L:^'fb7k*<75 1 , 4 — i^::^53r 
f-^^^l^ (70 mL) S^fflV^T. ^fb-a^i^S 3 (3.2 g, 90%) Sr#fCo 

iH-NMR (CDCI3, 270 MHz) 6 (ppm): 1.19 (t, J = 7.5 Hz, 3H), 2.65-2.75 (m, 4H), 
3.50-3.57 (m, 2H), 3.71 (s, 3H), 4.50 (s, IH), 4.87 (s, IH), 6.36 (s, IH), 7.26-7.29 (m, 
2H), 7.40-7.53 (m, 3H); APCI-MS (m/z): 273 (M+H)+. 

Tum^m (C17H20O3) t bT 

^iWe (%) C:74.99, H:7.55, N:0 
fh^-fia (0/0) 0:74.97, H:7.40, N:0 

[^»!j8 4] 

6-^^/1^—5— (2 — t Kn^r^^ji^/^) — 4 — :7^:=^7V'^>'-^^>'- 1 , 3— v':^ 

({t:'a'i^8 4) 

^JSM 8 3 (DJim. 1 -trlt b tbfc 2 - [ 2 -rc^/l— 3 , 5 - t-;^ (p{ b ^a^iX^ h ^ 
i/) - 6 - :7 ^/V-:7 ^ ^/V] ^ / ^/U (5.2 g, 15 mmol) ^y^^ / (70 mL) ^31 
^fFU ^^^4°C^-t?f«^*|]bfcm. 4mol/L;^|b7K*(^ 1 , 4 - v^^^^^f-^-^^^t (70 
mL) ^M^-X^ m^-^ -^^m^^f$.fi^ h 1B#^1» UfCo KJ^;;^f^^^ff Tl^Mil b/cft. 

=1/99) Tl^^^^rtb. it^m8 4: (3.4 g, 88%) ^.#fCo 

iH-NMR (CDCI3, 270 MHz) 5 (ppm): 1.19 (t, J = 7.5 Hz, 3H), 2.65-2.75 (m, 4H), 
3.48-3.56 (m, 2H), 4.50 (s, IH), 4.80 (s, IH), 6.37 (s, IH), 7.28-7.53 (m, 5H); 
FAB-MS (m/z): 259 (M+H)+ 

Tcm^^ (CieHisOs • O.2H2O) i UT 

mMiU (%) C:73.66, H:6.99, N-0 

fimU (%) 0:73.37, H:7.08, N:0 

immm s 5 1 

-eV- 1 , 3 --J>:t—;l- iit^m 8 5) 

(x@ 1 ) mMm 7 1 (o:£M 1 ^ IWI'K^- b-c. UMn 4 4 (DX@ 1 tLfc 3 , 4 

— v^:7"n-^— 1, (t^ f^^rv-T^ V^-^) — 2 —-y a:.=-;V^^^^ly (lOO mg, 

0.224 mimol) 60% TK^ftl-^ f P ^7i>>ii;ylii 5^15:^1^ (44.9 mg, 1.12 mmol) *5j;tj« 

7" h ^ t Kn 7/1-7 y ;VT;V^^;V (0.0870 mL, 0.898 mmol) ^.^V^T. 4 -T'n^ 
-1, V^-y;^ Y^xy) -3- [ (;*-^y 7 2 —f/w^ h^ari^) p« 
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^/V] - 2 - ^/V^ (76.5 mg, 73%) ^#fCo 
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iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.50-1.70 (m, IH), 1.75-2:00 (m, 3H), 
3.22-3.42 (m, 2H), 3.26 (s, 3H), 3.55 (s, 3H), 3.62-3.84 (m, 2H), 3.90-4.02 (m, IH), 
4.33 (s, 2H), 4.97 (s, 12H), 5.27 (s, 2H), 7.03'(s, IH), 7.20-7.42 (m, 5H). 

(J1U2) mmm2 5(DJiU2 tmmKi^x^ iitBT#fe^fc4-:7^n^-i, 5- 

h^-^?^ -3 - C {:t^y9:y— 2-4 h^-» —2 

— (75.0 mg, 0.160 mmoD i)^^^ (8 mL) *3 i tJ^^iii:^ 
(0.2 mL) ^ffiV^T. it^ms 5 (49.9 mg, 82%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.50-1.70 (m, IH), 1.76-1.98 (m, 3H), 
3.25-3.40 (m, 2H), 3.60-3.85 (m, 2H), 3.88-4.00 (m, IH), 4.29 (s, 2H), 4.84 (s, IH), 
5.73 (s, IH), 6.70 (s, IH), 7.20-7.37 (m, 2H), 7.42-7.55 (m, 3H); FAB-MS (m/z): 401, 
403(M-f-Na) + 

mmm s e ] 

6-:/n^-5- [2- (2-^ ^9^/^]. - 4 -:7ci^^7i^^i/-g^>^ 

-1, 3-v?:^— ('fb'a-i^S 6) 

(x@ 1 ) mMm 6 4 <DX@ 1 1 mm\^ ux. llJiM e 2 <Dxm 1 -e# b ttfc 2 - [ 2 

(75.9 mg, 0.191 mmol) f-h. 60% 7K*'fb•:^ > ^ AiS?ft:$>t§Cifel (21.0 mg, 0.525 
mmol). 2 ^^yl^rc— ^/V (0.180 mL, 1.92 mmol) joiO^^J:; 5 'fb'^ b 

iJl^.^ (115 mg, 0.766 mmol) ^^V^T. 4-:7'n^-3- [2- ( 2 b ^^rv'^^ 
y^^^-) au^;V\ -1, 5-« (p« h=ar>^P« ■- 2-^7 ^;=-JV^iy^iy (40.4 

mg, 46%) %#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.85-3.00 (m, 2H), 3.26 (s, 3H), 3.32 (s, 3H), 
3.38-3.52 (m, 6H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.93 (s, IH), 7.10-7.20 (m, 
2H), 7.30-7.45 (m, 3H). 

(XS2) ^ifeM2 5(7)Xm2 il^il^^UT. Jtta-et#fetLfc4-:7^n^-3 - [2 

- (2-7< b=3fv^^ h^v-) ^^/l^] -1, (7^ b'^v'pt h^v-) -2-^7 
a:.^;V^:y^:y (38.8 mg, 0.0852 mmol) ^a^Bs ^i^iJ'y— /V (8 mL) :J3 J: tJ«^t:^^ 
(0.2 mL) ^fflV^-C. Ib-^fe 8 6 (28.1 mg, 90%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.80-2.92 (m, 2H), 3.33 (s, 3H), 3.42 (s, 4H), 
3.40-3.50 (m, 2H), 4.64 (s, IH), 5.66 (s, IH), 6.61 (s, IH), 7.20-7.60 (m, 5H); 
APCI-MS (m/z): 365, 367 (M-H)". 

[^»!J8 7] 

3- (2-7'n^-3, 5 -v^t Kn:3?--:x- 6 — :7a^=7V:7rt=/^) :7°ny^:/^7?^ 
(^b^^B 7) 

(XS 1 ) 1 5 C9X® 1 b tt5 C 3 , 5 - If ;^ (p< b =3riX7« h =3f v^) - 2 
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-:7 a.ii/^:7cn::^/^] :^ ^ / — /U (2.10 g, 6.89 mmoD ^-J-^ n a ^ >- (lOO mL) 

\z.mu\^. i>c:ir>A (5.19 g, 13.8 mmol) ^mtcx^ nmmwr-n^ 

^jV^'y u-^ V^'^jy 4— 19/l~16/l~9/l) (ZlX 

3 , 5 - tf;^ (p< b =3f v-p^ h =3r<x) - 2 -:7cc^/P^^Xr/I/^'t K (628 mg, 

30%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.33 (s, 3H), 3.51 (s, 3H), 5.07 (s, 2H), 5.25 (s, 
2H), 7.12 (d, J = 2.6 Hz, IH), 7.30-7.50 (m, 6H), 9.69 (s, IH). 

(Xm2) _b|S-r?#e>tl.f:i3, S -f';?^ (7« b=35-iXp< - 2 -:7ai=/^-^i/X 

T/I^t'I: K (237 mg, 0.785 mmol) ^ h/V:^!^ (10 mL) V U :7^=/I/7}n 

;;^7jN^::^yy^V|^^7«^/V (695 mg, 2.08 mmol) ^;tlP;tTs 80°C-T?6BtPHm# 
BJ^A^-^mWrf-Cmm ttfetLfcatS^v' y :^ ^i^lo ^ xi^-^V-^fv-y (n 
— ^=3^-1^ >'/g^^ai^/^ 20/1—9/1—4/1) ^ClTltMb. 3- [3, (7^ h 

^ V^-y) - 2--y a^=^jV7 z!:.^7V\ T^V/l-m^^/l^ (267mg, 95%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 33.30 (s, 3H), 3.52 (s, 3H), 3.70 (s, 3H), 5.02 
(s, 2H), 5.22 (s, 2H), 6.30 (d, J = 16.0 Hz, IH), 7.05 (d, J = 2.3 Hz, IH), 7.19 (d, J.= 
1.5 Hz, IH), 7.15-7.45 (m, 6H). 

(X@3) _h|B-e#?3ttfc3- [3, (^^ h^Zyp^ h^U) -2-:7^rz/^ 

:7zc^7k] V 7l-m^^/l- (265 mg, 0.740 mmol) (15 mL) 

^?i5^0°C*-C?^*Pb/c^. mt^^y^Mll) ' GTkmi^ (524 mg, 2.20 mmoD *5 

j^x^Tkmih^^^m-f- h y !>A (152 mg, 4.00 mmoD ^mk^x^ mumxG^m^wi^ 

[3, 5-}f:^i;^ h^Z^?^ Y^-y^ —2.-y 3u=^;V7 a:.::^jV\':fu/-^l>^^^^;V (273 
mg, 100%) ^#/Co 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.30-2.40 (m, 2H), 2.65-2.75 (m, 2H), 3.27 (s, 
3H), 3.51 (s, 3H), 3.59 (s, 3H), 4.98 (s, 2H), 5.18 (s, 2H), 6.66 (d, j = 2.3 Hz, IH), 
6.75 (d, J = 2.3 Hz, IH), 7.15-7.42 (m, 5H). 

(Xm4) ±|2-e#e5tLfc3- [3, (;>« f^^r.-^-pt h=3e-=X) -2-^0.^^/1^ 

r7cn::i/lx] :7°n/N°>-^7«^/l^ (69.1 mg, 0.192 mmol) ^N, N- v't^ ^/V-;!}n/PAT $ 
K (4mL) \z:mU\^. N-:/n^;^ ^ -jX^-Y ^ K (47.6 mg, 0.267 mmol) ^JfI;tT. 

m^mmry\'^)pJ>^xmM\^. ^j^Sr^^ffT-eW^Ufdo 

n-^h:^'^:7^— (Il-^=¥■i^^^/@^^^^yl^=2/l) (JlTft^b^ 3- [2-'7'n^ — 
3, (7< f^i/) — 6-:7a^rz/^:73^::^/l^] ^/l^ (69.4 

mg, 82%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.35-2.45 (m, 2H), 2.82-2.98 (m, 2H), 3.26 (s, 
3H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.94 (s, IH), 7.10-7.20 (m, 2H), 
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7-28-7.44 (m, 3H). 

(X® 5 ) mmm 2 5 oxs 2 1 mm\^ ut. ±fs-e# b ^^^c 3-[2-:7^n^-3, 

(7< b^^rv-) - 6 — :7a^::^7k:7cc:::i/I/] :7°ny^^-^7« (65.4 mg, 

0.149 mmoD ^ J—iV (8 mL) *3 j;tJ«lii^it (0.2 mL) ^^V^T. 8 

7 (15. 4mg, 29%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.35-2.45 (m, 2H), '2.80-2.90 (m, 2H), 3.59 (s, 
3H), 4.66 (s, IH), 5.67 (s, IH), 6.62 (s, IH), 7.20-7.30 (m, 2H), 7.40-7.55 (m, 3H); 
APCI-MS (m/z): 349, 351 CM-H)-. 

2- (2— >^'n^-3, Ko^iX— 6 -:7c:cc:^7^:7^^/P) —1— [4— (2 

IlilM 9 (DXg 3 i: l^^iz: LTs IIJSM 9 (DXg2-t?#p5ti/fc 2 -y^'n-^-- 3 , 5 

- (7^ h driXp? h ^x^) a^:=^/P:7 oi^/I^i^^ (90 mg, 0.22 mmoD i^^h. 
1 - C 3 - (v^^ ^/l/T 5 y ) :/n tVi/] - 3 ^ K (62 mg, 
0.33 mmol). 1 ,- t Kn ^-^-O^y^ f y Ty'— /V • tK^B^J (45 mg, 0.33 mmoD. 2 - 
7« b^^rv-l^^^/I/f^y v^^' (65 mg, 0.33 mmoD. N, N-i^7« ^/^';?^^/I/AT ^ K 
(1.5 mL) :J3 j;tJ«i5^ n n/jK/l^A (1.5 mL) ^;^V^T^ 2- C2-:/'a^-3, 5 - tf 

(^ h=3ri/) — 6— —1— [4- (2—^ h^v':^;:^^ 

(D l, 4-v'::t-^f-^t^?^ (1.5 mL) *3 J:t>'p« i?^ 7 — (1.5 mL) ^fflV,^T. ^t^m 

8 8 (45mg, 41%) ^#fCo 

iH-NMR (270 MHz, DMSO-ck) 5 (ppm): 2.67-2.82 (m, 4H), 3.40-3.60 (m, 4H), 3.49 
(s, 2H), 3.82 (s, 3H), 6.57 (s, IH), 6.80-7.50 (m, 9H), 9.35 (s, IH), 9.98 (s, IH); 
APCI-MS (m/z): 497, 499 (M-l-H)+. 

[Il»!l8 9] 

2— (2— :7'n^— 3, 5 — v't: Kndpv^— 6 — :7 3^r^/v:7ci^r^/V) — N — 

N- [2- (\fVi>:y-2 — (M cc^^/i/] r-fe bT^ K ({ti^il^sg) 

MMW^l 9 (7)XfM 3 1^^^^ bT. HJiM 9 ©Xfl 2 tl^fc 2-:7^a^-3, 5 

- tf;^(7« h:^^^/;^ b=3r^>) — 6 -7ai^/l--:7ct:=i/U®^^ (90 mg, 0.22 mmol) /O^bs 
1 - C 3 - (v^p« ^/l^T ^ y ) :7"n - 3 -:3^g^/l';^7/^/i<v^-i' ^ K -i&^ii: (62 mg, 
0.33 mmol). 1 - Kn ^^iX^^'y' f U Ty^— /l^ • 7KfP#) (45 mg, 0.33 mmol). 2 - 

(2-y^/kT^y^5^/^) IfUv^^' (0.05 mL, 0.38 mmol). N, N- v'y 
AT 5: K (1.5 mL) J;t)«i^ p n (1.5 mL) ^ffiV^T. 2- ( [2-r^n^- 

3, 5 — t"';^ (y b^v-y b=3r-'>) -— 6 — :7 3^rn/i/:7cE^/V'] — N — N— [2 

- (\fVi^'^-2-4M ^^/l-] T-fe bT^ K^#T. nhi-hfcit^'m^h. 4mol/L 
:^'fl^7K*(7) 1 , 4-v^::^=3^i:f->-^li^ (1.5 mL) ^XXf?i^^—^U (1.5 mL) ^^V^T. 
{[^-a-^l 8 9 (20 mg, 20%) ^#fCo 
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iH-NMil (270 MHz, DMSO-de) 5 (ppm): 2.61 (s, 3H), 3.17 (m, 2H), .3.32 (s, 2H), 
3-69 (m, 2H), 6.56 (s, IH), 6.98-7.06 (m, 3H), 7.25-7.33 (m, 2H), 7.74-7.87 (m, 2H), 
8.41 (m, IH), 8.69 (m, IH), 9.25 (br s, IH), 9.96 (br s, IH); APCI-MS ,(m/z): 441, 
443(M+H)+. 

2- (2-:/a^-3, Kn^r-jx- 6 -:7^rr/l^:7ci^c:n/l/) -1— [4- (3 

9 (DXfl 3 1^1^131 UT. 9 (DXm 2 h fhfc 2--7^n^-3, 5 

— (7^ b^v^T^ h^^rv-) - 6 — :7:3i::^/^:7c:c^y^g|^ (90 mg, 0.22 mmol) 

1 - [ 3 - ^/ur ^ y ) tVl^] - 3 ^ K -it^ii: (62 mg, 

0.33 mmo]). 1 - b dp^x^^^/ y Ti/— /l^ • tK^B^^J (45 mg, 0.33 mmol). 2 - 
^XT/ t°]J v'/I^-f^^v^V (65 mg, 0.35 mmol). N, N- ^/^^^/^-^T ^ K (1.5 
mL) :}o^XJ^^x=iu:^/lyM. (1.5 mL) SrffiV^T. 2- [2->^^n^-3, 5 - If';^ (^ 
.N=3rv^7« h^->-) -6-:7:j^^/U-:7a^^/]y2 -1- [4- ( 3 -v^T/ U v^>'- 2 
-^/P) .t°-<^v^>-- 1 --T/^] ^tbti.fcfl^'^il^^^b. 4mol/Li^'fb; 

7K*(^)1, 4-i^::^^f-:/^^tf^ (1.5 mL) *d j;tJ«7« / — /I- (1.5 mL) ^.^V^T^ it 
9 0 (65 mg, 60%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 6 (ppm): 3.38-3.53 (m, lOH), 6.95 (dd, J = 7.6, 5.0 
Hz, IH), 7.10 (m, 2H), 7.18-7.33 (m, 3H), 8.09 (dd, J = 7.6, 2.0 Hz, IH), 8.40 (dd, J 
= 5.0, 2.0 Hz, IH); APCI-MS (m/z): 493, 495 (M-l-H)+. 

imMm 9 1] 

2— (2— :/r3^— 3, Kn 6 — :7 3^^/^:7ai^/V) —1— [4 — (2 

HJiM 9 ox© 3 t UT. 9 (D:IM 2 T# feiTtfc 2 -^^n ^- 3 , 5 

- (7< f =3f h ^ V) - 6 — :7 =/l-:7 (90 mg, 0.22 mmol) . 
1 - [ 3 - (i^^ ^/l^T ^ y ) tVw] - 3 -:i:^/l/;;&/^7}^^v?-r 5 K (62 mg, 
0.33 mmol). 1 - t }?\=i^i^^lyy^ Y ]} TV^—JV • Tkfpi^ (45 mg, 0.33 mmol). 1 - 

(2-^n-Y/^) f'-^^v'^^ (65 mg, 0.36 mmol). N, N- v^^ ^7l/:?^^7^-i>^T ^ K 
(1.5 mL) j;tj«^ a t3 7}./ki» (1.5 mL) ^ffiV^T. 2- [2-:7"n^- 3, 5 - tf;^ 

(y b^^rv^y b=3r-» — 6 -:7ai^7l^:7ai:^/l/] -1- [4— (2-:7n-f7V) 
^v^^-1 — T/i^] ^iJ'y^^^T. #6j;^fc'fB'a-#i;«)^63. 4mol/Ut'ft:7km© 1 , 4 
-v'^r^^i^^'S^ (L5 ml^ ^^n^^ J—;V (1.5 mL) S^ffiV^T. it^^B 1 (48 
mg, 45%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 6 (ppm): 3.33-3.55 (m, lOH), 6.57 (s, IH), 6.62 (dd, 
J = 3.3, 1.7 HZ, IH), 7.00 (dd, J = 3.3, 0.7 Hz, IH), 7.07-7.11 (m, 2H), 7.22-7.35 (m, 
3H), 7.83 (dd, J = 1.7, 0.7 HZ, IH), 9.24 (s, IH), 9.95 (s, IH); APCI-MS (m/z): 403 
OVL-Br) -. 

mmm 92] 
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1- [2', 4-7:^^1:: Ka^v'-6- (2-7« b^v^cc^/U) ^ 5 -7cn:=../l^:7cnr^/V] 
('fb'^i^S 2) 

(Xm 1 ) T/V=fV#|SMTs 1 <Z)Xm 3 -Cnhtlfc 3 , 5 - J7« h ^r^^ 

^ — 2 — :7 3^c^yP:7:3i:::^/ki^^p<^/l/ (0.50 g, -1.4 mmol) ^'t^ h 7 1^ :7 

y-^ (0.10 L) tC^^U. :^?S^4°C*-e^*PUfcft> TK^-fk P ^-^7 = ^ J. 

(0.10 g, 2.6 mmol) ^;!3Px.T. 4°C't?0.5BtrBm# bf-o ^i^^^^^J^^TK^^"^ b P 

(|^^^^y^/n_^ar-t^:/=l/9~l/l) t^i-clt^b. 2- [3, 5-}f:^ (7«b^ 
h=3rv^) - 2-:7a^^/uy^^/Uj az^ (0.37 g, 81%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.67 (t, J = 7.2 Hz, 2H), 3.28 (s, 3H), 3.52 (s, 
3H), 3.61 (t, J = 7.2 Hz, 2H), 4.99 (s, 2H), 5.20 (s, 2H), 6.71 (d, J = 2.4 Hz, IH), 
6.78 (d, J = 2.4 Hz, IH), 7.18-7.40 (m, 5H); FAB-MS (m/z): 319 (M-i-H)+. 

(Xm2) T/^=i'V#|SMTs ±fB,-e#btbS 2- [3, (7« h =^ 

cy) - 2 — :7c3^rn/^:7a^^/l/] (1.2 g, 3.7 mmol) ^N, N — v^7< ^/I^/Jn/I^ 

K (15 mL) \^mm\^. mm^4°c^-Vi^&\^f:Lm. eo%7mi\:.-r h V ^ j^mm 

^^nm (0.30 g, 7.5 mmol) ^M^X^ 4°CX45^j^mmWL-f^o RmU^m^3^^h^ 
(0.17 mL, 2.7 mmol) -^liV^^X.. SS.*T'#?ab7fc;dS 65 4^^^#b/::<, KJJ&^S 
^i^t3:ia?n:^^bT><^^'^7j^7k^^ (20 mL) *5j:tJ«7K (10 mL) Sr;(]nx.-c. 

}v (0.10 L) -etttBbfco ^aii^TK (0.10 L) -e?5fc^^ufcm. M7k«■:^^y 

(g^^^^/Wn--^^i?-^=l/9~l/2) ^^T*tMb. 1- (2-7< h drv'::!^^/^) 
- 3 , 5 - (7« b^rv^T^ - 2 (1.1 g, 91%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.66 (t, J = 7.3 Hz, 2H), 3.19 (s, 3H), 3.27 (s, 
3H), 3.38 (t, J = 7.3 Hz, 2H), 3.51 (s, 3H), 4.98 (s, 2H), 5.19 (s, 2H), 6.71 (d, J = 2.5 
Hz, IH), 6.76 (d, J = 2.5 Hz, IH), 7.18-7.41 (m, 5H); FAB-MS (m/z): 333 (M+H)+. 

(Xms) i:|B-t?#e.tL6 1 - {2.-:^ Y^^y=^J-;V) -3, 5-1^;^ (p<b^v^7< 
\.^^y) - 2-:7a^^/l/^>'if (4.3 g, 13 mmol) ^N, N- ^/^7^^/PAr ^ K 
(40 mL) \z:mU\^. t^Kt:^4°C^-e7'^*P bfc#. N-7^n^=i/N^It-r ^ F (2.3 g, 13 

mmol) -^Mxrc^ mj^wMn\^-fzo.m:^mi-c-^ (0.20 d ^apx.t. u^mm (n- 

^^f->'/|1^^^^/l'=l/2, 0.20 L) T*2lllttm bfc^s ilTfcl^^-^ ^7i>.-t?^i^b. 
^i^^l^ffiT-e^* bfco ^tp^fc^jS^v-y :^<$^Vv^^^^n>^hi/^:7^- (@| 
^^^/Wn-^^1^>' = 1/9 ~ 1/3) l^Tlt^b. 4-7'n^-3- (2-7« b^S^ 
^^^;,) 5_tf;j!: h^v-T? h^iX) - 2-7ai:=i/l--<^-e~>' (4.7 g, 88%) ^ 

IH-NMR (270 MHz, CDCls) 8 (ppm): 2.66 (dd, J = 7.6, 8.6 Hz, 2H), 3.16 (s, 3H), 3. 
26 (s, 3H), 3.38 (dd, J = 7.6, 8.6 Hz, 2H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 
6.94 (s, IH), 7.15-7.19 (m, 2H), 7.34-7.40 (m, 3H); FAB-MS (m/z):; 411, 413 
(M+H)+. 
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(Xfl4) r/V=^'^-#ia^T. _hlB-e#bnf::4--7'a^-3- {2-yi.h^->^^ 
;V) -1, 5-« U b=3ri/^ V^l^) - 2 --7 a^^;V-<ly^iy (0.71 g, 1.7 mmol) 
^^yJ^ Yviy^ly (10 mL) ^t^^lFL-^ SY1$^-78°C^-e7^*P Lfcft. 1.6mol/Ln 
_--f^^l/y 5^T>A(7:)ii— (1.4 mL, 2.2 mmol) ^:J]n;^T> S^J-Ps^ft^ bfCo 
KJ^;?^l-T-fe bT/^T^'t K (1.0 mL, 17.8 mmol) -^M^X^ -lS°Ct^hmm^mU.l. 

7te^sp,ii3#fp^^#bfco ^mm^T^ (5.0 mL) mum\:.r^^^=-^j>^M^m 

(30 mL) ^Jii<$fe;!]P;tT. (O.IO L) "CttW UfCo ^^Jl^iSTKi^^-^ b ^ 

h ^'7 :7 — (|^^cc^/Wn-^=3rf-^=l/9~l/l) fcTltM Us 1- [2- (2- 

y — /l^ (0.53 g, 82%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.63 (d, J = 6.6 Hz, 3H), 2.62-2.87 (m, 2H), 
3.13 (s, 3H), 3.25 (s, 3H), 3.22-3.47 (m, 2H), 3.55 (s, 3H), 3.80 (d, J = 10.2 Hz, IH), 
4.96 (s, 2H), 5.15 (m, IH), 5.28 (d, J = 6.8 Hz, IH), 5.31 (d, J = 6.8 Hz, IH), 6.93 (s, 
IH), 7.14-7.19 (m, 2H), 7.30-7.42 (m, 3H). 

(X@5) ±fa-e#b^fcl- [2- (2-7« hdrv-^^/l/) -4, 6 - If (7< b 
- 3 cciJ^y— /V (0.52 g, 1.4 mmol) ^v^^ n n 
(10 mL) Jzi^^fb. ^V^^r^^-v'-'T^^^^SA (3.0 g) i: n A^t" y v?::^ 

T>i. (1.3 g, 3.5 mmol) ^mx.x^ mt^xiBmmmwL^tLo s^&?m^^^-fe-7'i' 

nfc^?£%->y 1=^-^ ^^^^'7:7^— (i^^j^^yi-/ii— =3ri^>'=i/9~ 

1/2) l^-C^S^U 1- [2- hdr-^3z^/^) -4, 6 - If (^ h^v^^ h 

-3^ _ 3 _ :7 ^^^:7 ^ / V (0.44 g, 86%) ^#fv° 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.56 (s, 3H), 2.66 (t, J = 7.3 Hz, 2H), 3.08 (s, 
3H), 3.22 (t, J = 7.3 Hz, 2H), 3.27 (s, 3H), 3.50 (s, 3H), 5.00 (s, 2H), 5.20 (s, 2H), 
6.88 (s, IH), 7.16-7.20 (m, 2H), 7.32-7.42 (m, 3H); APCI-MS (m/z): 375 CM-1-H)+. 

(Xg6) m»yi(^XS4 i:lKl«j;:L-C. XIB-e#feWcl - [2- (2-;^ 
ixoi^/k) -4, 6-}fy^ (7^ b=3riXp« b=3rv-) - 3 - :7 dc ^/l-:7 3^ c:^/^] J^iJ^/V 
(0.30 g, 0.81 mmol) 55^ 7« / (3.0 mL) *3 j;mmol/Lmi::7K»C9 1 , 4 -v? 
;r=3fi^^^ (3.0 mL) SrfflV^T. fh^i^ 9 2 (0.16 g, 67%) «:#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.69 (s, 3H), 3.00 (t, J = 7.3 Hz, 2H), 3.13 (s, 
3H), 3.25 (t, J = 7.3 Hz, 2H), 4.94 (s, IH), 6.47 (s, IH), 7.26-7.28 (m, 2H), 7.47-7.56 
(m, 3H), 12.05 (br s, IH); APCI-MS (m/z): 285 CM-H)-. 

7t*^^(f (C17H18O4 • O.2H2O) t bT 

^SWit (%) C:70.67, H:6.69, N:0.30 

^mW. (%) C:70.43, H:6.40, N:0 

mMm 933. 
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(XS 1 ) 9 2 (^XIM 4 UT. mW\ 9 2 3 -e# b t^fc 4-7"^ 

(2-^ h^iXcii^/V) -1, (y b^i^P^ b^i/) -2--7ai 

:^?V^:y^:y (0.18 g, 0.44 mmoD. 1.6mol/Ln— >^^>l/i; A<Dn-^=3r1^^^^ 
(0.32 mL, 0.51 mmol) ^^UA y^^^)VT JV^\i K (0.18 mL, 2.0 mmol) ^ffiV^T^ 

1- [2- (2— ;^ h^ar-^^^/l') -4, 6 - tf ^ Y^-y :^ V^-^') -^--7=^. 
z^jV7au=.jV\ -2-yi'f-/Uyx:t^-^y—/U (0.12 g, 69%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 0.78 (d, J = 6.8 Hz, 3H), 1.18 (d, J = 6.8 Hz, 
3H), 2.32 (m, IH), 2,74-2.79 (m, 2H), 3.13 (s, 3H), 3.21-3.45 (m, 2H), 3.25 (s, 3H), 
3.53 (s, 3H), 4.51 (m, IH), 4.94 (d, J = 6.7 Hz, IH), 4.98 (d, J = 6.7 Hz, IH), 5.23 (d, 
J = 6.8 Hz, IH), 5.28 (d, J= 6.8 Hz, IH), 6.91 (s, IH), 7.14-7.19 (m, 2H), 7.29-7.42 
(m, 3H). 

(X® 2) mw.m 9 2 (DJLU 5 1 mmK lt. xfB-T?# btv:^c i - [2- (2-^b 

driX^z^/l/) -4, h^i^y^ h^iy) — Z --y ^:=:.7V\ -2- 

— /!/ (68 mg, 0.17 mmol) Pii^b. ^ l/^^ ^^i>'^7';^4A (0.23 g) *5 
j:tJ«Z:i^aA^t°iJ v^^t^rA (0.18 g, 0.49 mmol) ^^V^T. 1- [2- (2-^ f 
^iXj^^/k) -4, 6 — If':^ (^ Y^^y) — Z—y a:.:^;\^'7 a:-=-;v\ -2- 

7^ ^/^7'^/^V >- (60 mg, 89%) ^#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.20 (d, J = 6.9 Hz, 6H), 2.56 (t, J = 8.0, 2H), 
3.03 (s, 3H), 3.10-3.28 (m, 3H), 3.27 (s, 3H), 3.48 (s, 3H), 5.00 (s, 2H), 5.17 (s, 2H), 
6.88 (s, IH), 7.18-7.21 (m, 2H), 7.32-7.42 (m, 3H); APCI-MS (m/z): 403 (M-fH)+. 

(XSa) ^W!jl(^Xm4 irl^^lCbTs XiB-C#btLfc 1 - [2- (2-p^bdr 

^xoi^/i.) -4, i:^ V^-y^ y^-y) —^—yz^:=^;V'ya^::^;vl — 2— p« 

^/v:7^n/NV^ (50 mg, 0.12 mmol) t^h-. (3.0 mL) :}3 J; mmol/Lit'fti 

7k*(^l, A-^J-^^^ymWL (3.0 mL) ^ffiV^T. W^-^m^ 3 (33 mg, 85%) ^# 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.20 (d, J = 6.9 Hz, 6H), 2.86 (t, J = 8.0, 2H), 
3.09 (s, 3H), 3.20 (t, J = 2H), 3.37 (m, IH), 4.91 (s, IH), 6.46 (s, IH), 7.26-7.30 (m, 
2H), 7.43-7.56 (m, 3H), 9.41 (s, IH); FAB-MS (m/z): 315 CM+H)+. 

T^m^m (C19H22O4 - O.5H2O) i: LT 

mm% (%) C:70.87, H:7.52, N:0.27 

tf##[ (0/0) C:70.57, H:7.17, N:0 

C^»!i9 4] 

I - [2, 4-v^t: Kn=3r-i/-6- (2-7« hdpv'ni^/^) - ^ --y ^~;x,y -^~}X,-\ 

-r^^^/y (ib-a-^g 4) 
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(x@ 1 ) mMm 9 2 ©x@4 1 mmK u-r. mmw^i 9 2 (dx® ,3 -T?#btLfc: 4 

^/U^>^^:/ (0.19 g, 0.47 mmoD -^^h. LGmol/Ln-^^/vy A(^n— 

(0.35 mL, 0.56 mmol) *3 j;tJ«:7"n t;°;^>'T/^x t F (O.lOmL, 1.4mmol) 

^^^^ 1_ [2- (2-7< b^^v^^^/I/)- -4, e-f'JX {pi h^-^y^ h^-^) -3 
_:7 ^c^/l-7^^/V] :/n/NV— /I/ (53mg, 29%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.04 (t, J = 7.4 Hz, 3H), 1.76-2.12 (m, 2H), 
2.63-2.86 (m, 2H), 3.13 (s, 3H), 3.16-3.41 (m, 2H), 3.24 (s, 3H), 3.54 (s, 3H), 4.82 
(m, IH), 4.96 (s, 2H), 5.25 (d, J = 6.9 Hz, IH), 5.29 (d, J= 6.9 Hz, IH), 6.92 (s, IH), 
7.15-7.18 (m, 2H), 7.29-7.42 (m, 3H). 

(x©2) mmm9 2(D:Lm5 tmm\^i^-r. _hfB-e#btLfci- C2- (2-7^ h 

(52 mg, 0.13 mmol) "BU^^v-^^-y^^^SAiO.SO g) *5j:tJ«-^nA 

^tryv?^l>ii. (0.20 g, 0.53 mmol) &ffiV^T. 1- [2- ( 2 b =3riX:^^/l^) 
_4 ■ 6— If;^ (^ b=3ri/) - 3 — :7aic:^/l^:7^c:^/l^] T'n/^/iX (39 mg, 

76%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.19 (t, J = 7.3 Hz, 3H), 2.60 (t, J = 7.6, 2H), 
2 86 (q, J = 7.3 Hz, 2H), 3.06 (s, 3H), 3.22 (t, J = 7.6 Hz, 2H), 3.26 (s, 3H), 3.48 (s, 
3H), 4.99 (s, 2H), 5.18 (s, 2H), 6.88 (s, IH), 7.17-7.20 (m, 2H), 7.32-7.42 (m, 3H); 
APCI-MS (m/z): 387 (M-H)-. 

(x@3) mmmi<DJLU4.tmmi^\^x. jiia-c#bnfci- C2- (2-7? h^^r 

V^^^/V) -4, (7^ h'^V'pt b^>^) -3-:7a^=7V:7^::^7l-] ^n/>V 

(35 mg, 0.090 mmol) ^^bs 7« / ^^l^ (2.0 mL) :^ XWvaolfLmt7Km(D 1 , 4 
-Z^^^-^>mm (2.0 mL) ^fflV^T> ^t^m9 4. (I7mg,63%) ^#fc<, 

iH-NMR (270 MHz, CDCls) 6 (ppm): 1.22 (t, J = 7.3 Hz, 3H), 2.95 (t, J = 7.6 Hz, 
2H), 2.98 (q, J = 7.3 Hz, 2H), 3.11 (s, 3H), 3.23 (t, J = 7.6 Hz, 2H), 4.91 (s, IH), , 
6.47 (s, IH), 7.25-7.28 (m, 2H), 7.46-7.56 (m, 3H), 11.07 (br s, IH); APCI-MS (m/z): 
299 (M-H)-. 

Tum^^ (C18H20O4 ■ 0.5H2O) t bT 

mWHW. (%) C:69.82, H:6.91, N:0.27 
It^'fit (%) C:69.86, H:6.84, N-O 

mmm 95] 



5- (2 h^v'^^/l^) -4-7cc::^/k-6-7"nt:VW^:/-^^^-l, 
— (-fb-a-il^ 9 5) 

^»J9 4(Z)X@i-c#£)fb§ 1 - [2- (2-7< h^v-^^/i^) -4, e-f';^ 

(p< h^^iXT^ j.dj^v') - 3 — :7^c:^7l^:7a::::^/V] :/p/-?y — /V- (59 mg, 0.19 mmol) ^ 
7«t$^ /l^ (12 mL) \Z.WM\^. 10%y<vi^'C^J>>^^ (50% wet., 50 mg) ^;JjPx.T. 
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7K»;lmj£T (0.3 MPa). ^MT'10B$ffiii#bfCo Rmm-^m^-^y^ hSrjiUTltii 

i..mm^nmrx-mm\^tionhtLf^mm.^?^^ j-/^ (2.0 mD immL.^4moifL 

^ uu^jUM. = 1/9) \zxmmi^. ^hi-l^^it (n^^.^-^^^/^m^^/i^ = 1/9) i- 
^::LtKXV 9 5 (17 mg, 39%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.03 (t, J = 7.3 Hz, 3H), 1.54-1.63 (m, 2H), 
2.57-2.74 (m, 4H), 3.12 (s, 3H), 3.24 (dd, J = 6.3, 7.6 Hz, 2H), 4.47 (s, IH), 4.70 (s, 
IH), 6.35 (s, IH), 7.26-7.29 (m, 2H), 7.41-7.52 (m, 3H); APCI-MS (m/z): 285 
(M-H)-. 

Thm^m^ (C18H22O3 • O.7H2O) i: LT 
mWM (%) 0:72.35, H:7.88, N:0.32 
m-MiU (%) C:72.31, H:7.89, N:0 

/v- ({b-a-^Q 6) 

mMWf\9 5 tmm^i^x^ mMM9 sconLUix^hn^i- [2- (2-?^h^ 

i^a^^/U) -4, 6-lf;=<i b^i^T^ h=3fi/) -3-:7cn^:^/V7a^=/l'] -2-p« 
^/k::;"n^'?y — 71/ (O.ll g, 0.26 mmoD 10%^-^^ v'li^ A;^^ (50% wet., 70 mg) 

*5j:tJ«4mol/i:^'fb7Km<^l, 4-v^:r=arf-^^ (2.0 mL) S^ffiV^T.'^b'a'^^ 9 6 (16 
mg, 65%) ^^%tLo 

iH-NMR (270 MHzi CDCI3) 5 (ppm): 0.95 (d, J = 6.6 Hz, 6H), 1.91 (m, IH), 2.51 (t, 
j = 7.3 Hz, 2H), 2.73 (br t, J = 8.0 Hz, 2H), 3.10 (s, 3H), 3.21 (br t, J = 8.0 Hz, 2H), 
4.54 (s, IH), 5.04 (s, IH), 6.33 (s, IH), 7.25-7.29 (m, 2H), 7.38-7.51 (m, 3H); 
APCI-MS (m/z): 299 (M-H)'. 

[^]liiM9 7] . 
— ({b-a^^i 9 7) 

(X@. 1 ) 8 7 COXg 3 ^j^fc 3 - C 3 , 5 - tf- (t^ h ^ v-7« b =3ri/) 

- 2 — :7a.::^7lx^:t^/l/] TT^H /"^ ^^g^;^ f^/l^ (200 mg, 0.555 mmol) ^"rhy^ Kn. 
:7 ^ (10 mL) izMM b> 7K*'fl:T/^ (32.1 mg, 0.846 mmol) ^ 

•rr^liliU 3- [3, i;^ h^iy;^ h'^^^) - l-y :^^;vy :x.:^)V\ -fu 

/t' (205mg, 100%) *#fc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 0.98 (br s, IH), 1.60-1.72 (m, 2H), 2.40-2.52 
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(m, 2H); 3.28 (s, 3H), 3.40-3.50 (m, 2H), 3.51 (s, 3H), 4.99 (s, 2H), 5.19 (s, 2H), 6.68 
(d, J = 2.3 Hz, IH), 6.75 (d, J = 2.3 Hz, IH), 7.15-7.25 (tn, 2H), 7.30-7. 45 (m, 3H). 

(Xm2) _htB-tr#b;rL7t 3- [3, (p^ b^v-p^ h^^rv-) -2-'7a^::^/U 

:7 3ic:^/^] /l^ (194 mg, 0.583 mmoD ^N, -N- v^p« ^7^:?i^/Vi>.T 5 K (5 

mL) t3:^j|?U N— :/^^=l/^^^^-f 5; K (137 mg, 0.769 mmoD ^^JPx.T. 

Yi^fy-y^— (n--^^1?->'/@^^^^7V=2/l) \^xmU\^. 3- [2-:/n^-3, 
5 — b^v^) - 6 ->'^^/W:7ai^/^]:7"n^'?7— (82.3 mg, 34%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 0.94 (br s, IH), 1.50-1.80 (m, 2H), 2.60-2.70 
(m, 2H), 3.26 (s, 3H), 3.40-3.50 (m, 2H), 3.57 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6.93 
(s, IH), 7.15-7.23 (m, 2H), 7.30-7.45 (m, 3H). 

(X?13) _hfB-T?#btifc3- [2-:7^n^-3, 5 - If;^ b^^rv-^^ b^^r^^) - 
Q —y ;UZ7 ^=^7^] -^xn/^y^/V (44.4 mg, 0.108 mmol) ^N, N — v^7< ^/l/^i^ 
y^i=^T5: K (2 mL) i^lMb. Q0%7kmiti^ b P (30.0 mg, 750 

mxnoO ^ iiUB ^it;^^7V (0.060 mL, 0.963 mmol) ^M^X^mKXb2mmWiW\^ 

btLfcM^^Wiii^ c^-^ b^^'^:7^— (n--^=3rf-V/@^®t^ ^7^=2/1) t^TftM 
-2-^7^ ::^7V-^^^^ >- (38.4 mg, 84%) ^#fcLo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.62-1.76 (m, 2H), 2.55-2.65 (m, 2H), 3.17 (s, 
3H), 3.20 (t, J = 6.8 Hz, 2H), 3.26 (s, 3H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 
6.92 (s, IH), 7.14-7.22 (m, 2H), 7.28-7.44 (m, 3H). 

{-XM4.) mMm2 5(DTM2 tmm^\^X^ _hf2-t?#bttfc4-:7^a^-l, 5- 

^;V^>-^-^ (37.2 mg, 0.0875 mmol) ^rr,^/— /i^ (4 mL) l^t^j|?bs 'M&k (O.l 
mL) ^;!jP;^Ts 60°C-t?l.lB#rHm#bfCo ^i^i^^it^MffT-eM b. 
^m^JiiJ'n-^ bi/7:7^— (^ n n TiN/^A/^ / — /l-=20/l) JcTm^b. it^m 
9 7 (28.7 mg, 97%) ^#yto 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.60-1.75 (m, 2H), 2.50-2.60 (m, 2H), 3.18 (s, 
3H), 3.20 (t, J = 6.6 Hz, 2H), 4.67 (s, IH), 5.70 (s, IH), 6.59 (s, IH), 7.20-7.30 (m, 
2H), 7.40-7.60 (m, 3H); APCI-MS (m/z): 335, 337 (M-H)'. 

[^JfeM9 8 ] 

6-:/n^-5- [2- (N-T^^/l^r ^ /■) ^^/l^] — 4-:7ai=/V-^>'if>'- 1 , 
- 3 - ('fb^i^ 9 8) 
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V^-y) - 6 - :7 ^ =^/uy a. ^ / — (185 tag, 0.465 mmoD Sr v^iJ^ n 
HT^^^^ (10 mL) l^mMl^. Zl:^ n A^t°!J v^^r>A (376 mg, 1.00 mmol) Sr^d^ 

1^9-7^— (a-^=^1^>'/i^^^^/l^l9/l~9/l) ^^X**Mb. 2- [2- 
5-t*>?L {yi h^arv-p^ b^sev') -6— :7ccri/k:7c3^^/^]3z^^— /l^ (151 
mg, 82%) ^#fCo 

iH-NMR (270'MHz, CDCI3) 8 (ppm): 3.28 (s, 3H), 3.56 (s, 3H), 3.73 (d, J = 1.0 Hz, 
2H), 5.01 (s, 2H), 5.29 (s, 2H), 7.04 Cs, IH), 7.10-7.15 (m, 2H), 7.30-7.45 (m, 3H), 
9.62 (t, J = 1.0 Hz, IH). 

(Xm2) ±:fB-e#fetbfc2- [2-:7^n^-3, 5 - tf (p^ hd^-i/p^ h^-» - 
6 — :7rc:=/I/:7 3:c:^/V] ji^-^— (47.9 mg, 0.121 mmol) 1 , 2 — v^^ a a:!:^?^ 
(2 mL) iZ^M (0.200 mL; 3.49 mmol), 2.0mol/L7« ^/I'T 5: ^^CD 1 , 2 

-i^^nna^i$7>'^?^ (0.500 mL, 1.00 mmol) *5j;t» U T^fe h ^Z^^m^tyi^^m 
■ThV ^J>^ (67. 8 mg, 0.320 mmol) ^iJQ^X. mU.X26mmUWL-t^o RJt^Ms^!^ 

Lfcfts ^7K^^-^h y -^^Trw^u mm^Ui^Txm^L.f'o n^fhfz.mm^5^ 

^mmi^^-^h^'^-y^— (^ n a ^ y — /1^9/l) t^lTlt^b. 2- [2- 

:7'n^-3, (^ h=3riyp{ — 6 — >^ :^/^:7 j^^/l^— N — 

7« ^/l^r 5: (49.6 mg, 100%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.24 (s, 3H, 2.29 (br s, IH) m, 2.65-2.75 (m, 
2H), 2.85-2.95 (m, 2H), 32.6 (s, 3H), 3.56 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6. 95 (s, 
IH), 7.15-7.20 (m, 2H), 7.30-7.45 (m, 3H). 

(xms) mMM 2 5 (7)x@ 2 1 mmi^ ux. ±mxn-htirc 2-[2-:7^c2^-3, 

(49.6 mg, 0.121 mmol) /O^fes ^^^^Jry^-^v (4mL) *5 J; U^^iiti? (O.l mL) ^.^V^T. 
-fb-a^^l 9 8 (17.6 mg, 45%) Sr#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 2.30 (s, 3H), 2.74 (s, 4H), 4.02 (br s, IH), 
6.57 (s, IH), 7.10-7.18 (m, 2H), 7.28-7.44 (m, 3H), 9.36 (br s, IH), 10.10 (br s, IH); 
APCI-MS (m/z): 322, 324 (M+H)+. 

[^Ji#!l9 9] 

6-:/n^-5- [2- (N, N — v^7«9^/^r ^ y > ^5^/1^] — 4— :7cnc:^/l/^>'-^~ 
^- 1 , 3 - v':t— /I- ('fkl'^i^ 9 9 ) 

OMl) MMM 9 8 (DHU 2 t mm\^ LT. mMM 9 8 (DJIU 1 -e#b:h.fc 2 - [ 2 
(47.9 mg, 0.121 mmol) (0.200 mL, 3.49 mmoD> 2.0mol/Li>7« ^/l^T 5: 
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1 , 2 — ✓^i^ n u=ru^ (0.500 mL, 1.00 mmol) *5 J: tJ« MJ T % > v^tK^ 

^t^^m-rVV (93.6 mg, 0.442 mmol) MV^T. 2- [2-:7'n^-3, 5- 
tf;^ (p^ b=35^v^7( f=3ri/) — 6 — >^ j^c:^/^:7c3^:^/V] :3^^/V— N, N — v';^^/^T3: 
>- (51.3 mg, 100%) Sr#fCo ' 

iH-NMR (270 MHz, CDCls) 6 (ppm): 2.06 (s, 6H), 2.30-2.44 (m, 2H), 2.72-2.86 (m, 
2H), 3.27 (s, 3H), 3.56 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6.93 (s, IH), 7.15-7.25 (m, 
2H), 7.30-7.45 (m, 3H). 

(xs 2) mmm 2 5 oxs 2 1 mm^ ut. _bSB-e#b:3T.fc 2 - c 2 -zfn^- 3 , 

TSl^- (51.3 mg, 0.121 mmol) ^rn^y — /l- (4mL) i^^^fi?bfCo #b;^fd§?S^^it 
(0.1 mL) ^M^X. 60°Ct^^JPia bLlRfPs^W bfCo ^J^^m-^^lt/Sr^BET-ea^ 

Tlt^b. 'fb-^i|^9 9 (24.3mg, 60%) 

iH-NMR (270 MHz, DMSO-de) 6 (ppm): 2.38 (s, 6H), 2.74 (s, 4H), 6.57 (s, IH), 
7.10-7.20 (m, 2H), 7.30-7.45 (m, 3H), 9.38 br s, IH), 10.14 (br s, IH); APCI-MS 
(m/z): 336, 338 (M-i-H)+. 

[^»!I10 0]' 

6_yn^-5- {2- [N- (2-p< b^iX^^^/V-) T5:y] =^^M -4-:7a.- 

=^7V^^^^i^- 1 , 3 - C-fb-^^J 10 0) 

(x@ 1 ) mMm 9 8 (Dxfe 2 ^ [Bi+i^^i bT. mMm 9 a ox@ 1 2 - c 2 

(47.9 mg, 0.121 mmol) (0.200 mL, 3.49 mmol). ( 2 - 7« b ^i/^^/V-) 

T^l^ (0.0870 mL, 1.00 mmol) :^ h V T't.h ^iyTKmihyi^ ^mi- h V ^ J>^ 
(57.6 mg, 0.272 mmol) S^fflV^Ts 2 - [ 2 --7^^ 3 , 5 - If (^f^-^^h 
d^.^) _ 6 _37^-yV;7^-/l/]ji^/V-N- (2-p« bdr>^^^/l/) T 5; ^ (55.0 mg, 

100%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.61 (t, J = 5.3 Hz, 2H), 2.65-2.85 (m, 4H), 
■ 3.26 (s, 3H), 3.31 (s, 3H), 3.39 (t, J = 5.2 Hz, 2H), 3.56 (s, 3H), 4.97 (s, 2H), 5.27 (s, 
2H), 6.93 (s, IH), 7.10-7.20 (m, 2H), 7.30-7.45 (m, 3H). 

(x@2) mmm2 5(DJiU2tmmKi^x.±mx-nhtif^2-L2-'7^x=i^-B, 

v-^^/l/) T^:y (55.0 mg, 0.121 mmol) ^^^^ (4 mL) l^MMl^. 'MM^ 

(0.1 mL) ^M^x^ 6o°cxi.mmmwvr:io ^j^M-^m^m^Txmmi^. n^ti 

fc^'&^^^MMM 'a^'V-^^^y (iJ^nn ;}N/vA/y ^ y — /i'=4/i) ieiTltM b. 

1 0 0 (29.4 mg, 66%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 2.72 (s, 4H), 2.76 (t, J = 5.3 Hz, 2H), 3.22 
(s, 3H), 6.56 (s, IH), 7.10-7.20 (m, 2H), 7.25-7.45 (m, 3H), 9.33 (s, IH), 10.10 (br s, 
IH); APCI-MS (m/z): 366, 368 (M4-H)+. 
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(fb-^ij^ 10 1) 

(xm 1 ) mMm 9 8 ©XS 2 ^: mm^ LT^ HJSM 4 e (DTM 1 -^^t & 2 - 

(7^ h^^r-^T^ f^-jy) - 6 -:7cc:=^/P-<>'XT/^-T't K (66.1 mg, 
0.173 mmol) t^h. (0.200 mL, 3.49 mmol). 2.0mol/L;^ ^/l^T ^ l^CD 1 , 2 — 

(O.500 mL, 1.00 mmol) ^^cfO^b y Tir h ^^v^yK^'fl^?^^ 
MJ i> 3. (72.5 mg, 0.342 mmol) Sr>^V^Tx 2->*'n^— 3, 5 - If ;^ (p« b=ar-i>'7« 
h =3r - 6 - :7 ::^/l^:7 ^71'- N - ;^ ^/VT 5: ^ (68.6 mg, 100%) ^^fdo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.22 (s, 3H), 3.27 (s, 3H), 3.56 (s, 3H), 3.63 (s, 
2H), 4.98 (s, 2H), 5.28 (s, 2H), 6.98 (s, IH), 7.20-7.30 (m, 2H), 7.30-7.44 (m, 3H). 

(XfS 2 ) 2 5 (DXm 2 <^ wm.\'^ bX. ±1E-Tr# b t^fc 2-:/n^-3, 5- 

1^^;^ (7^ h=¥i/p< h=3ri>) — 6 — :7ai^/l/:7 3:.r^/l/7< ^/k-N— 7< ^/l^T 5 >- (68.6 
mg, 0.173 mmol) (4mL) ^3:^^j|?b. (O.lmL) ■^Mx.'X. 60°C 

^"7^^— (i^ a n A/7« y — 7l-=4/l) J^TJ^MU. -fb^i^ 1 0 1 (54.2 mg, 
100%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 2.23 (s, 3H), 3.78 (s, 2H), 6.73 (s, IH), 
7.15-7.25 (m, 2H), 7.30-7.45 (m, 3H), 9.63 (bx s, IH), 10.39 (br s, IH); APCI-MS 
(m/z): 308, 310 (M-i-H)+. 

mw\ 102] 

e-T'n^-S- (N, N-v^7«5=-/l/T^ y T^^/l/) -4-7ai=7^^^-g^^- 1 , 
3 - V':^—;V (fb-a-^ 10 2) 

(X@ 1 ) I^Jfe^J 9 8 OXa 2 ^ [WliSJ^ bX. ^ftM 4 6 OX^ 1 X# n§ 2 - 

5— f;^ (y h^v^y h=¥-^) — 6 -:7^c:^7^-^^XT/l/T'~t K (67.6 mg, 
0.177 mmol) b^ g^Bt (0.200 mL, 3.49 mmol). 2.0mol/Lv^y ^/VT ^ 1 , 2 
-i?^ nuji^^f^^g (0.500 mL, 1.00 mmol) *5J;t)«MJT-fe h ^v^yXm-fb^ 

(69.7 mg, 0.329 mmol) ^.^V^T^ 2-:/n^-3, 5 — t"';^ b=3rv^ 
y f ^ix) - 6 — :7 cii^/p:7:t^/ky ^/i^-N, N— -:;^y ^/VT 5: ^ (72.6 mg, 100%) 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.03 (s, 6H), 3.26 (s, 3H), 3.35 (s, 2H), 3.56 (s, 
3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.99 (s, IH), 7.10-7.20 (m, 2H), 7.30-7.40 (m, 3H). 

(Xm2) ^JfeM2 5 OXm2 irl^^^e: LT. ±|BTl#btlfc 2 -7^n^- 3 , 5- 
(72.6 mg, 0.177 mmoD ^rc>5^7— yl^ (4mL) t3i:^«IU ^"^n. (O.l mL) -^IS&^X^ 

6o°c-ei.i^^^#L/c„ m:<WL'^m-^m±rr-(i^m\^. #b:^fca^g^5^^^jii5^ n 

^ f :7 ^ - (^ n n TiN/l^A/y ^ J —71^=4/1) t^lTlt^ L. ft^-a-fe 10 2 (l2.9 mg, 
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24%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 4.15 (br s, 2H), 6.74 (br s, IB), 7.10-7.25 
(m, 2H), 7.25-7.45 (m, 3H), 9.77 (br s, IH), 10.55 (br s, IH); APCI-MS (m/z): 322, 
324(M-f-HK . ■ 

immm i o a ] 

e-Zfn^-S- [N- T5:y7«^/^] -4-:7aic^/V-^>' 

-^l^-l, 3 -i;^:^— ('fli-a^t? 10 3) 

CrM 1 ) 9 8 (DTM 2 ^ l^^rc: LT. MMM 4 6 (DX@ 1 -Tf^ tL6 2 - :7'^ 

5 — (^ f^^f^-^'p^ h=ar-:x) - 6 -:7c^c:i/P-^^XT/^T''t K (63.8 mg, 
0.167 mmol) (0.200 mL, 3.49 nimol)> 2 -7^ h =¥ v'^^/WT 5: >- (0.0870 

mL, 1. 00 mmol) ^ ^XJ^ h V Tir h^ZyjKmit^^m-r h V ^ ^ (81.5 mg, 0.385 
mmol) ^ffiV^T. 2-:7^nct-3, 5 - 1^':^ (p< h^->?^ h^-y) -6— r^^^/U-l^ 
a^cn7l/7<5^/V-N- (2-7« fdf-vxo^^/w) T5:>' (73.5 mg, 100%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.57 (t, J = 5.3 Hz, 2H), 3.26 (s, 3H), 3.26 (s, 
3H), 3.32 (t, J = 5.3 Hz, 2H), 3.55 (s, 3H), 3.71 (s, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 
6.97 (s, IH), 7.20-7.30 (m, 2H), 7.30-7.45 (m, 3H). . 

(73. 5 mg, 0.167 mmol) / —/U (4 mL) KmM m^B: (O.l mL) ^M^Xs 

60°C-T:'l.lH#WS#b/Co SjS?l^#J^I^HT-rmiiL. #btLfcavS^:^^^^S^ o 
h ^^"^ :7 ^ — (^ n n y — /l/=4/l) i^lTltS^ -fb-^i^ 1 0 3 (22.4 mg, 

38%) Sr#/^Co 

iH-NMR (270 MHz, DMSO-de) 8 (ppm): 2.62-2.74 (m, 2H), 3.12 (s, 3H), 3.84 (s, 
2H), 6.71 (s, IH), 7.15-7.25 (m, 2H), 7.30-7.45 (m, 3H), 9.59 (br s, IH), 10.35 (br s, 
IH); APCI-MS (m/z): 352, 354 (M-»-H)+. 



imMm 1 0 4 3 

6— 5— (3 - 1 Ki=idrix:7"n tVi^) 
:t—Jl-X^t^^l 0 4) 



-4-:7 3i^7i/-^;i/-gV— 1, 3— ^> 



2 5 <^XfS 2 mitJ- bTs ^JiM 9 7 OX^ 2 -Clt biTtfc 3 - [ 2 - 
^-3, (7« h^i^;^ — & au=^;V'y -^u^-^/^/U (35.2 

mg, 0.0856 mmol) (4mL) l^f^^? ^tii:^ (O.l mL) ^l3Ux.X. 60°C 

^^^-y 4— ii^uu 7is/L-A/^ ^ y — 7l-=20/l) i^Xmm b. -fh-a-^I 10 4 (19.4 mg, 
70%) tr#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 0.80-1.20 (m, IH), 1.60-1.74 (m, 2H), 
2.55-2.65 (m, 2H), 3.46 (t, J = 6.3 Hz, 2H), 4.66 (s, IH), 5.68 (s, IH), 6.61 (s, IH), 
7.20-7.30 (m, 2H), 7.40-7.55 (m, 3H); APCI-MS (m/z): 321, 323 CVE-H)". 
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[HWJ'ios] 

- 1 , 3 (^t-^m 10 5) 

;V) -1, h=3ri/^ V-^-y) -^^-if^/ (110 mg, 0.27 mmoD 3- 

7? h drv^^7 j.^/^#n (42 mg, 0,28 mmol). f':^ ( b U — o- h y 7Vt^:^ :7 ^ >-) 

^ Adl) v^i^ n y . K (10 mg, 0.013 mmol). A (200 mg, 0.62 mmol)> 

1, h^^v-n^iJ'^^ (3.0 mL) j3j:t>*7K (1.5 mL) ^fflV^T. 4-:/n-=e-2 

- (3-7« b^i/:7^c^/V) -3- (7« ^^^xrc^7^)• -1, S-.lf;^ (7« ^=3r■^y7« 
j.drv') (28mg, 21%) ^#f::o 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.90 (m, 2H), 3.18 (s, 3H), 3.28 (s, 3H), 3.41 
(m, 2H), 3.56 (s, 3H), 3.80 (s, 3H), 4.98 (s, 2H), 5.26 (s, 2H), 6.72-6.77 (m, 2H), 6.88 
(m, IH), 6.93 (s, IH), 7.31 (t, J = 7.8 Hz, IH). 

(X@2) |iJg^!jl(^XS4 JilB-e#btLfc4-C/n^- 2- (3- 

7« fdrv':7^^/^) -3- (^ b=3ri/^5^/V) -1, (^ b^v-p? h^-iX) 

(26 mg, 0.059 HunoD b . 7< / ^ /^^ (2.0 mL) *d J;tJ«4mol/Lii:'fb7]c^(D 
1, 4-v^;e-=3ff-i^^?^ (1.0 mL) ^.ffiV^T. {'C'^mi 0 5 (l9mg,91%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.85 (t, J = 8.9 Hz, 2H), 3.19 (s, 3H); 
3.43-3.36 (m, 2H), 3.82 (s, 3H), 4.78 (s, IH), 5.72 (s, IH), 6.60 (s, IH), 6.79-6.83 (m, 
2H), 6.90 (dt, J = 8.4, 2.5 Hz, IH), 7.40 (t, J = 8.4 Hz, IH); APCI-MS (m/z): 352 
(M-H)-. 

{.mMm 10 6] • 

^S^g^ 10 6) 

(Xfll) ^JiMl oxas i:IWIi^^3:bTs 2-:7^n^-l- (^^ h - 
3, (7« h^i/^ b^^v-) ^^^if^ (350 mg, 1.0 mmol) JO^b. 3-/J^/^^ 

(180 mg, 1.2 mmol)^ ( h !) — o— h ]) /l//jN^7-f >-) ^^^7 

v'l^i^CEDv^iJ' n y K (40 mg, 0.05 mmol)> A (670 mg, 2.1 mmol). 1 , 

2-v'p« fdrixai^^- (10 mL) *3j;tJ«7k (2.0 mL) %fflV^T. 2- (3 
o:;^/!^) -1- ar-CXJi^/V-) -3, (^ h^i^T^ f=35--:x) ^^^-g^:/ (350 

mg, 94%) %#fc„ 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.63 (t, J = 7.3 Hz, 2H), 3.19 (s, 3H), 3.26 (s, 
3H), 3.38 (t, J = 7.3 Hz, 2H), 3.51 (s, 3H), 4.99 (s, 2H), 5.20 (s, 2H), 6.72 (d, J = 2.3 
Hz, IH), 6.78 (d, J = 2.3 Hz, IH), 7.50 (td, J = 7.6, 1.5 Hz, IH), 7. 56 (t, J = 7.6 Hz, 
IH), 7.74 (t, J = 1.5 Hz, IH), 7.85 (dt, J = 7.6, 1.5 Hz, IH), 10:0 (s, IH). 

(Xm2) %mm^(0-XM'2.hWmc\.-X^ _h|B-e#b:^^fc2- {Z-T^)V%;Vy ^ 
^)V) -1- (7« hafvzn^/i^) -3, 5-lf>?. (t? h=3fix^ V-^-y') ^^--e^^- (350 
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mg, 0. £17 mmol) N-T' n^^^Ni^^-T^ K (170 mg, 0.96 mmoD *5J;t)«N, 

N-i^;^^/W/i^/^AT5: K (5.0 mL) tr>^V^T. 4-:/n^-2- ( 3 -/j^7^5:/l-:7 
- 3- j.dev'ct^/^) -1, C;^ b^rv^^ h=¥>^) <370 

mg, 84%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.88 (t, J = 718 Hz, 2H), 3.15 (s, 3H), 3.25 (s, 
3H), 3.39 (t, J = 7.8 Hz, 2H), 3.56 (s, 3H), 4.98 (s, 2H), 5.28 (s, 2H), 6.96 (s, IH), 
7.47 (dt J = 7.6, 1.5 Hz, IH), 7.59 (t, J = 7.6 Hz, IH), 7.73 (t, J = 1. 5 Hz, IH), 7.88 
(dt, J = 7.6, 1.5 Hz, IH), 10.0 (s, IH). 

(Xga) _biB"e#&tbfc4->^^n^- 2- (3 -7}^7^5:/^:7^— /l^) -3- (7« b 
e^Z^a^^/U) -1, h^-y^ h^iy) -^^^if^- (350 mg, 0.80 mmoD ^ 

tert-y^ /—/^ (7.0 mL) ti^^nu^^l^ (l.O mL) (Dm^mm^MM 2 - ^ 
^/l'- 2-:7^7">- (0.5 mL) M^f^^k. -^J^ (450 mg, 4.9 mmol) 

isXU V >m7Km-r MJ (I80mg, 1.5mmoD (D^MW (5.0 mL) ^^®TC. ^ 
M'T?90#FBW#bfCo ^^&?Si3:*^>tlPx.T. ^nn2iN/PAT?2|HlttttiU. ^tK^tK^ 
•^MJ !>A-e^MUfCo ^^T-e:^^trW* U 3- [5-:/n^-6- 
■S^-ya:.^;V) -2, 4 - If (p< V^-y:^ b^i^) :7:3^::^/V] (360 mg, 99%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.88 (m, 2H), 3.17 (s, 3H), 3.26 (s, 3H), 3.41 
(m, 2H), 3.56 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6.95 (s, IH), 7.44 (dt J = 7.6, 1.5 Hz, 
IH), 7.52 (t, J = 7.6 Hz, IH), 7.96 (t, J = 1.5 Hz, IH), 8.09 (dt, J = 7.6, 1.5 Hz, IH). 

(X.S4) ||jiMlC>xm4 ^m^JciLT. _h|B-e#fe:^fc3- [5-:/n^-6- 
(2-;^ hdri/^^/l.) -2; 4-« (p« b^v-^ b^^ri^) :7 rnyl^] ^ (l04 
mg, 0.23 mmol) 7^^7-/1- (2.0 mL) *5 Jzmmol/Lit'fbTK^O 1 , A—V"-:^ 

^■^^mm (1. 0 mL) ^fflv^T. $6>^^:>^^7J^/^i^-t?|g^'^bi-5^l^^-^ffiv^x, 
fb-a^^ 1 0 6 (70 mg, 83%) ^#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.82 (t, J = 7.7 Hz, 2H), 3.18 (s, 3H), 3.39 (t, J 
= 7.7 Hz, 2H), 5.72 (br s, IH), 6.61 (s, IH), 7.52 (d, J = 7.7 Hz, IH), 7.62 (t, J = 7.7 
Hz, IH), 8.02 (br s, IH), 8-17 (d, J = 7.7 Hz, IH); APCI-MS (m/z): 365, 367 (M-H)'. 

CI^JSMiOT] 

,6-:7^n^-5- [2- (tKn^rix^^y) i/n tVl^] -4- (3-7<bdri/^^ 
:=.)V) -r^y^y- 1 , 3 --J'ir—J\^ (ft-a^tJ 10 7) 

(X®1) ^Jfi^^ije 5(7)X@2-e#b;t^6 1- C2-:7^n^-3, (7«b^ 
b=3r^^) - 6 -:7 3^=/l/:73i::^7l/] -fu/^ly-l—:^^ (160 mg, 0.39 mmol) ^ 
t°!J v^:/ (4.0 mL) L-n t Yu^-yT % y • (50 mg, 0.73 mmol) ^^fJD 

^MT'iB^r^m^bfco sj^;:?s^MffiT-emiib. #^^fcas^-v/y:*<f/i- 

;^;9A>j7n-^hi/7:7^— (g^^ai^7Wn-^=3ri^ ^=1/4— 1/2) t^lTlt^ 1 - [ 2 
-IT'n^-S, (p« b^ri/T^ b^rv^) - 6 -:7::c=:/V:7cc=/^] —2— (t 

K n 5: y ) :7" n (150 mg, 9 1%) 
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CLU2) mMmi(Dj:u4 tmMi^i^x. ±m-r:nhnft.i- [2-7^0^-3, 

5 — h^v-;^ h^iy) — '0 —'y a:-=^:f\^'y a^=-J'V\ -2- (t Kt^drix^^y) 
:7^n^-?^^ (150 mg, 0.35 mmoD p< 7 — /i^ (2.0 mL) *5 J:tJ«4jnol/Li^'fL7X*<^) 

1, A-^Jir-^^-^mm. (1.0 mL) ^ffiV^T^ 'fh-a^tH 0 7 (90mg, 77%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.53 (s, 3H), 3.30 (s, 2H), 6.41 (s, IH), 
7-06-7.09 (m, 2H), 7.18-7.27 (m, 3H); APCI-MS (m/z): 336, 338 (M-i-H)+. 

immAx 0 8 3 

6--7"n^-4- (3 -7^ -5— [2- (-y^ h ^ t K n 2 

— h^ix) ^^/k] ^>'if>'-l, 3-v^;^— ('fb-a-^Jl 0 8) 

(X@ 1 ) HffiM 6,4 <Z)X@ 1 i: l^^tJ: bX. HifeM 6 2 <^X^ 1 T?#fc^fc 2 - [ 2 
— >^^n^— 3, 5 — If;^ b^v'y hdr-» — 6 — r^rc^yu:/^^::^/^] ^/Jry 

(67.7 mg, 0.170 mmoD ^V^i^MWlrt b y ^^i^ i£?ft^t5:4^ (108 mg," 2.71 

mmol) *5j;t/2- (-^'o^t^ ^/V) 7" f ^ t Kn t:°^ (0.129 mL, 1.01 mmol) ^ 
^V^T. 4--7'n^-l, 5-l:f;^ (;^ h:^^^/^^ b^^rv-) - 2- ( 3 b =3riy:7ci^ 
^/k) - 3 - [ 2 - (7" h ^ t Kn t:°-7 2 --f b v') ^^z^/^] ^i^-^^:/ (14.0 
mg, 16%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.15-1.30 (m, IH), 1.40-1.55 (m, 4H),' 
1.75-1.85 (m, IH), 2.85-3.00 (m, 2H), 3.25 (s, 3H), 3.10-3.52 (m, 6H), 3.56 (s, 3H), 
3.90-4.00 (m, 2H), 4.96 (s, 2H), 5.26 (s, 2H), 6.93 (s, IH), 7.10-7.20 (m, 2H), 
7.30-7.45 (m, 3H). 

(X@2) |^JSM2 5(DXfS2 irlHl^^eibT. -hSBX^bti^lfc 4 --y'a^- 1 , 5- 
tf;^, (^ h=^v^^ h^arv') -2- ( 3 h =^v':7c:c^/^) -3- [2- ("T^h^t 
If^^-- 2— f/l^T? y-^-y) ^^/V-l (14.0 mg, 0.0266 mmol) ^^1^ 

/—/I/ (4mL) ^^^y^/U (4mL) (O.lmL) ^M^X^ 60°C'X 

=7-74— (^ o n y — /l-=20/l) tilTlt^ L.. 'fb^^) 10 8 (11.1 mg, 

100%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.10-1.30 (m, IH), 1.40-1.60 (m, 4H), 
1.75-1.90 (m, m), 2.80-2.90 (m, 2H), 3.15-3.50 (m, 6H), 3.90-4.00 (m, IH), 4.65 (s, 
IH), 5.68 (s, IH), 6.61 (s, IH), 7.20-7.28 (m, 2H), 7.40-7.60 (m, 3H); APCI-MS 
(m/z): 405, 407 (M-H)". 

[HJfe^iJ 10 9] 

6— :7'n^-5— [2— {■^^yy^y—2.—^;V:^Y-^%/) ^'f-;V\ —A — ^a:.=^;v 
1 , 3 -^J-^—;V (-fb-^^i 10 9) 

(Xfl 1 ) ^Jif^iJ 6 4 (OXfS 1 ^^^c: LT. ^ffiM 6 2 (DXm 1 Tit b 2 - [ 2 
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(75.2 mg, 0.189 mmol) ^>h. GOVoTkm^ti- MJ !>A mm^'^^ (123 mg, 3.07 
mmol) ^Xrj'r b ^ t Kn y/uy V /uy^u ^ K (0.106 mL, 0.944 mmo]) ^^V^T. 
4-:7^n^-l, 5-tr>^ (?^ h^iy^ h^Z^) -2- (3 - h^^^y — 
3- [2- i:=i'^yv>- 2-4/1-^ h^Zy) =^^;V\ -<^^-if>- (5.7 mg, 6%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.40-1.54 (m, IH), 1.74-1.94 (m, 3H), 
2.90-3.00 (m, 2H), 3.26 (s, 3H), 3.20-3.40 (m, 2H), 3.44-3.54 (m, 2H), 3.56 (s, 3H), 
3.65-3.97 (m, 3H), 4.97 (s, 2H), 5.27 (s, 2H), 6.93 (s, IH), 7.10-7.20 (m, 2BD, 
7.30-7.45 (m, 3H). 

(Xm2) |^»!|2 5(DXa2 ^I^^^i^bT. JitBT^#6>tbS 4-:/n^- 1 , 5- 
tf^ b^^-^T^h^^rv-) -2- (3-7^ V-^-yy :x,:=:.;v) -3- [2- (;:e-:3ry^ 
2—^71^ 7< b=3riX) ^^/^] ^^-tf^/ (5.7 mg, 0.0118 mmol) (4 
mL) {z::^^?b/Co #btLfc:^^S^::i5git^ (O.l mL) ^M^X^ 60°Cie:Mbl.lH#rBl 

— u ^ / ^/U=20/l) ^ClTiftMU it^^l 0 9 (4.8 mg, 100%) ^# 

iH-NMR (270 MHz, CDCls) 6 (ppm): 1.42-1.60 (m, IH), 1.76-1.94 (m, 3H), 
2.80-2.90 (m, 2H), 3.24-3.30 (m, 2H), 3.42-3.52 (m, 2H), 3.65-3.97 (m, 3H), 4.65 (s, 
IH), 5.68 (s, IH), 6.61 (s, IH), 7.20-7.30 (m, 2H), 7.40-7.54 (m, 3H); APCI-MS. 
(m/z): 391, 393 Ci\I-H)-: 

[HWJiio] 

6— :7'n^— 5— [2- (2 — t Ko^-Sx^z b^rix) — 4 — :7c^^/I/^^-€ 

1 , 3 -i^::^— /I- ('fl::^^ 110) 

(xm 1 ) mmw^l 6 4 (Z)XS 1 1 mMK L-Ts e 2 cDxa 1 -e# b 2 - [ 2 

(99.3 mg, 0.250 mmol) ^^bs 60%7X*'fb-^ b U l^A iS^ft^m^ (106 mg, 2.66 
mmol) *5j;t>* 

( 2 -:7'n -^e^ b =3r-» -tert-:7'^^yl/i>7« ^/I^fX ^ (0.268 mL, 1:25 mmol) 
\^Xs 4—y'n^-3 - {2— [2- (tevt—zf^/l^Z^y^^/l--yV/l-:^^iy) 
i/] rc^/W -1, 5-1^;^ (p< b=3r^/p« b'^rv') -2- (3-;^ b v':7:3^::^/W) 
(35.1 mg, 25%) ^#fCo 

iH-NMR (270 MHz, CDCls) 6 (ppm): 0.30 (s, 6H), 0.87 (s, 9H), 2.80-3.00 (m, 2H), 
3.26 (s, 3H), 3.32 (t, J = 5.5 Hz, 2H), 3.40-3.50 (m, 2H), 3.57 (s, 3H), 3.63 (t, J = 5.5 
Hz, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 6.94 (s, IH), 7.12-7.20 (m, 2H), 7.30-7.45 (m, 
3H). 

OiU2) mMm2 5(Djm2 t\nim\^'Lx^ xlaT1#^^^^fc4-7^^^-3- {2 

- [2- iteit—^^/^i^p^^/l^-yV/l^:^^^^) ^b=3riX] rc^/U} -i, 

(^ b'^rv'^ b=3r>^) -2- (S-;'^ h^^Z^y ^l^^l^ (35.0 mg, 0.0632 
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mmoO'^^iJ^y-zl^ (4mL) \z.mmi^. MmM (O.l mL) ^UU:^X. 60°C-ei.lBt^ 
— {^uuT^s^/VJ^I;^^ /^;v=Qll) t^TlS^b^ i\:.'^mi 1 0 (25.3 mg, 100%) ^# 

iH-NMR (270 MHz, CDCls) 6 (ppm): 1.77 (br s, IH), 2.86 (t. J = 7.3 Hz, 2H), 3.36 
(t, J = 4.6 Hz, 2H), 3.48 (t J = 7.3 Hz, 2H), 3.56-3.68 (m, 2H), 4.66 (s, IH), 5.68 (s, 
IH), 6.63 (s, IH), 7.20-7.40 (m, 2H), 7.42-7.58 (m, 3H); APCI-MS (m/z): 351, 353 
OVL-H)-. 

[5^»ail] . ' ' 

6-:/ci^-5- [2- Y^l^^ V^-^) :^^/u2 - 1 , 

B-^J:^-7V (fb-^i^l 1 1) 

(x@ 1 ) mmm e 4 ox® 1 1 mm\^ ut. «m e 2 (^xm 1 -e# tts 2 - [ 2 

(117 mg, 0.294 mmol) 60%7K^'fb-t- h V ^ J>> ^.m^^Wm (130 mg, 3.26 

mmoD *5 J;t)«^ cr n ^>^p< ^/po^— (O.lll mL, 1.47 mmol) ^.^V^T^ 4 — 
:7^r3-^-l, (7« Y^ly^ V^-^) -3 - [2- (p{ h^rix^ h'^ix) 

/U] -2->'a^:^/^-<:/-g'i/ (75.5mg, 58%) Sr#;rCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.85-2.98 (m, 2H), 3.20 (s, 3H), 3.26 (s, 3H), 
3.56 (s, 3H), 3.48-3.60 (m, 2H), 4.43 (s, 2H), 4.97 (s, 2H), 5.27 (s, 2H), 6.94 (s, IH), 
7.15-7.23 (m, 2H), 7.30-7.45 (m, 3H). , 

(Xm2) |^|feM2 5(^Xm2 ^|^«{z:LT. _b|a-T?#btT.f^4->*'n^-l, 5- 
t';^ b=3r^x) -3- [2- (^ b^i/^ b =3f ix) ^^^/k] _2-:7.t- 

(74.0 mg, 0.168 mmol) /l^ (8 mL) \Z.mM\^. (0.4 

mL) -^M^X^ m.UxmmmW\^f'. B.J^^m.-^m\^7^^M^X. ^nnyis;VJ>.X^ 

n^^/VA/^iJ' 7-71^=20/1) KXmUL-. 111 (25.8 mg, 43%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.80-2.90 (m, 2H), 3.19 (s, 3H), 3.48-3.58 (m, 
2H), 4.44 (s, 2H), 4.66 (br s, IH), 5.18 (s, IH), 6.62 (s, IH), 7.22-7.30 (m, 2H), 
7.40-7.55 (m, 3H); APCI-MS (m/z): 351, 353 (M-H)". 

imMmi 1 2] 

6-:/n-=E— 5- (1, 3-i;?;:r^y7^/-2-— f/i^) -4-:7cc^/i^-<>'-g^:/- 1, 

3 iit-^m 112) 

^JSM4 6Xmi"e#bnS 2-:/n^- 8, 5-M (p< -6 
-y'ci.ci^/k^^xXT/^xfc K (73.8 mg, 0.194 mmol) /l^ (4 mL) 

^^:^^L. (0.2 mL) ^;&B^T. 60'd?6flt^1^# Lfc ^)^M^m^7k^M 
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n-rV^^y n n 7iN7ki^/p( ^ / —7^=20/1) \z.xWUl^. 1 1 2 (18.1 

mg, 28%) ^#fCo 

iH-NMR (270 MHz, CDCI3/CD3OD) 6 (ppm): 3.15-3.30 (m, 2H), 3.60-3.70 (m, 2H), 
5.65 (s, IH), 6.49 (s, IH), 7.15-7.25 (m, IH), 7.30-7.40 (m, 2H), 7.50-7.55 (m, IH), 
7.87-7.95 (m, IH); APCI-MS (m/z): 335, 337 (M-H) ,. 

\.mmm 1 1 3 ] 

6-^^/1^—5— [2- (2— h=3riy^ h=3rv^) J^^/I^] — 4 — :7 3^c:^/^^>'-€>' 
- 1 , 3 - 71^ C-fb-a-^ 113) 

(Xfe 1 ) mfeM 7 1 <DX^ 1 i LT^ Hife^fl 8 3 (DX@ 1 2 - C 2 

(398 mg, 1.15 mmoDs 60%7k*fb-^ MJ A iS^ft5j^t§:i^ (151 mg, 3.78 mmol) 
XJl—y^xi^=s^=J-;V:^^;V::r.^y-;V (0.432 mL, 4.60 mmol) ^fflV^T. 4 — ^^/U— 

3- [2- (2-7< h=3ri/^ b=3rv') ^^/l^] -1, ^-\f:^ fdri/) 
-2-:7cc=/l'^ve^V (I63mg, 35%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.71 (q, J = 7.3 Hz, 
2H), 2.72-2.83 (m, 2H), 3.23 (s, 3H), 3.31 (s, 3H), 3.25-3.42 (m, 6H), 3.52 (s, 3H), 
4.94 (s, 2H), 5.22 (s, 2H), 6.85 (s, IH), 7.15-7.23 (m, 2H), 7.25 (m, 3H). 

(x@ 2) mMm 2 5 (DXJg 2 h nWi^ bT^ -hts-^it e^iLfc 4 -c^z^/i^- 3 - [ 2 

- (2-^ Y^^/^V-^x/) ^^/i^] -1, (7« y^-y^ f^v-) -2-:7 

cr,z^/P^:/rg^:/ (160 mg, 0.395 mmol) ^rc^Jryw-^^, (20 mL) Jc^^f ift:^^ 
(0.5 mL) SrjJP^T. 60°CT^l.l^Pmm#UfCo ^/^cm-^i^Sr^^ffTT'M^b. 
fca^^^^^ii^ n-9'fi^'^:7^ — (^an ^5? y —7^=20/1) t^iTWM 

-fb-a-^^ 113 (135 mg, 100%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.18 (t, J = 7.7 Hz, 3H), 2.67 (q, J = 7.7 Hz, 
2H), 2.70-2.78 (m, 2H), 3.32 (s, 3H), 3.30-3.45 (m, 6H), 4.47 (s, IH), 4.78 (br s, IH), 
6.35 (s, IH), 7.22-7.30 (m, 2H), 7.35-7.52 (m, 3H); APCI-MS (m/z): 315 (M-H)". 

C^MM 114] 

4- (2-:7"n^-3, 5 — v't Kndrv^— 6 — :7 3LC=:/l/:7ct^/l^) ^'iJ^:/— 2— ;^ 
(il^-a-i^l 1 4) 

(X^ 1 ) 8 7 OXfl 1 X%^^f^ 3 , 5 - If ;^ (p« h =3r b dp ^» - 2 - 

:7air^/^-<^/XT/l--r't K (151 mg, 0.498 mmol) ^ f/^:^^^ (10 mL) tCf^^fL. 
(Tir^/Py ^l/^-) h JJ :7a^::^/l/7}N;^7}N^^^ (475 mg, 1.49 mmol) ^Mk.X^ 80°C 

^'7'y-{r- (ii-^=3pf-^/|^^a^^/^=2/l) tziTfti^L. 4- [3, h 
'^v'T^ h=3riX) - 2— :7 01=^/1^:7 ccdiiyl/] - 3 2 — (l48 mg, 87%) 
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iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.13 (s, 3H), 3.31 (s, 3H), 3.52 (s, 3H), 5.04 (s, 
2H), 5.22 (s, 2H), 6.54 (d, J = 16.2 Hz, IH), 6.95 (d, J = 2.3 Hz, IH), 7.07 (d, J = 2.3 
Hz, IH), 7.18-7.28 (m, 2H), 7.32-7.46 (m, 4H). 

(X@2) ±lBT#e5tbfc4- [3, (?i h^iy-yi h^-y) -2.-'7^=-;V 

-^^—3 2 (145 mg, 0.423 mmol) Sr^^ / — (5 mL) 

l^mMl^. 10% ^~^^v^r>^^*MIK (34.2 mg) ^M^X^ 7K*#|1|^T> ^tUTrlS 

mm^^/i^=2/i) Kxmmi^. 4- cs, .s-^f:^ (p« -2-:7^ 

:=i/k:7c3i:^/l/] -/iJ?^- 2-;^:/ (90.1 mg, 62%) ^#fCc 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.96 (s, 3H), 2.40-2.50 (m, 2H), 2.60-2.70 (m, 
2H), 3.27 (s, 3H), 3.51 (s, 3H), 4.99 (s, 2H), 5.18 (s, 2H), 6.63 (d, J = 2.5 Hz, IH), 
6.75 (d, J = 2.5 Hz, IH), 7.15-7.23 (m, 2H), 7.28-7.45 On, 3H). 

-7 'f^ly-1—:^:y (88.0 mg, 0.256 mmol) ^N, N — v't^ ^/I^/Jn/V-.^.T ? 

K (4mL) \cmM\^. N-y^^^=I^^^^^^ ^ K (69.6 mg, 0.391 mmol) -^M^X^ 

^5at?iB#^^^bfe:o w^>m.^m\z.i^^M^x^ n nTjs/i-A-ettm bfc„ ^wm 

i^-mm-r v y f:i>^xm^\^. \^m^m±-'rx^^\^fz. n^^fc.mm.^'j^'WMm^ n 

•^h^'^l^vf— (n— ^^i^W®^^^^/I^=2/l) ^^T)|tKU. 4- [2-7'n^- 3, , 
(t^ h=3riX7« Y^-y) - 6 zr,^/u:7 ^^^1^—2--^^ (lOl mg, 

93%) ^#fCo 

IH-NMR (270 MHz, CDCI3) 5 (ppm): 1.99 (s, 3H), 2.45-2.55 (m, 2H), 2.78-2.88 (m, 
2H), 3.26 (s, 3H), 3.57 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 6.93 (s, IH), 7.10-7.20 (m, 
2H), 7.28-7.45 (m, 3H). 

(xs 4 ) wMm 2 5 (D-xM 2 h nm^ ut. xta-em b tL/c 4 - [ 2 - o ^ - 3 , 

5-1^^;^ (^ b^^rv-T^ b^^rv-) — Q — -7 ^^)V'7 ^=-;V\ y^^l^—2—^:y (47.4 mg, 
0.112 mmol) ^a:^^ (4 mL) \Z.mU\^. «^ (O.lmL) ^AP;^T. 60°C-ei.l 

nmxmwx^fco m.)^>.m^m^^Txmm\^. nhfhtmm.^^^nM^'^'^Y^ 

^y-C- i^^an •^;VJ>.l;f. ^ J —71^=20/1) \CXl^^ 114 (38.1 mg, 

100%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.00 (s, 3H), 2.45-2.55 (m, 2H), 2.72-2.82 (m, 
2H), 4.65 (s, IH), 5.65 (s, IH), 6.61 (s, IH), 7.20-7.28 (m, 2H), 7.40-7.55 (m, 3H); 
FAB-MS (m/z): 335, 337 (M-i-H)+. 

, \Mmn 1 5] 

5- (3 - 1 Kndrv'T'^^/k) - 6 -:/n^-4-:7a^::^/U-<:/if V- 1, 3— v^:^ 
—J/V Wb-a-^l 15) 
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(X^i) ^JiMl 1 4<DX@3-e#btbfc4- [2-:/n^-3, 5.-tf;^ (p? f 
h=3r>-) - 6-':7a^::^/U'7a^=^;u2 rf^^^- 2 (50.1 mg, 0.122 mmoD 

^J^^y-zl- (10 mL) \z:mm\^. jK^-ft:^ h y "^^i.. (12.1 mg, 0.320 mmol) 

Y^l/:^ V^^y) -6-:7aic:^/^:7c:c=/V] ^_ 2 (52.2 mg, 100%) ^ 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 0.99 (d, J = 5.9 Hz, 3H), 1.50-1.60 (m, 3H), 
2.50-2.75 (m, 2H), 3.26 (s, 3H), 3.57 (s, 3H), 3.52-3.65 (m, IH), 4.98 (s, 2H), 5.27 (s, 
2H), 6.92 (s, IH), 7.15-7.22 (m, 2H), 7.30-7.45 (m, 3H). 

(X@ 2) ^JiM 2 5 (DXm 2 i [Wl;!^^^: LT. XiB-e#6>;rtfc 4 - [ 2 -:7'n^- 3 , 
5 — 1*;^(^ h^^ri/p^ \'-^%/^ — <6—-ya:.:=.)V7^^;V'\'f'^ly—2—-:^^;V (44.8 mg, 
0.105 mmol) -^^^ y—;V (4mL) (cl^^PU Mit^ (0.1 mL) ^;tllI;^T. 60°C-ei.l' 

-y -^— (:^^^^7J^/^A/7{^?^y-/^=20/l) i;iT«M.L. -fb-a^^Jl 1 5 (30.2 mg, 85%) 

Sr#fCo . . • 

iH-NMR (270 MHz, CDCI3) S (ppm): 1.01 (d, J = 6.1 Hz, 3H), 1.44-1.60 (m, 3H), 
2.45-2.72 (m, 2H), 3.54-3.66 (m, IH), 4.66 (s, IH), 5.67 (s, IH), 6.60 (s, IH), 
7.20-7.30 (m, 2H), 7.40-7.56 (m, 3H); FAB-MS (m/z): 337, 339 (M-fH)+. 

WffiMllB] . 

1- [2, 4-v^l:: Kp^v^- 6- (2-p< hdrv-zc^/l/) -5- ( 3 _^ ^^.^^-7 
rn::^/^-) :7cn:ii/U] a^^/^- {W:,-^^! 16) 

(xsi) ^Wiie 2(DX@i ^[wiiitdbTs HJi'Mi ®x@i -e#p,n-5 3, 5- 

t':^ (7^ h=3fv-;^ h=3rv^) :7c3^^/I/g|^^ ^/l- (4.5 g, 17 mmol) t^h. i^MWirr 
=^t^J>. V'f-'^J^ (640 mg, 17 mmol) *5 J;tJ«v^^5^/l^^— 5^71/ (lOO mL) ^ffiV^T^ 
3 , 5-\f:^ b =3f ^ df-tx) ^7 3^:^/^31^ y (3.8 g, 94 %) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.39 (br s, IH), 2.81 (t, J = 6.3 Hz, 2H), 3.48 
(s, 6H), 3.85 (m, 2H), 5.14 (s, 4H), 6.57 (d, J = 2.3 Hz, 2H), 6.62 (t, J = 2.3 Hz, IH). 

(xs 2) mmm e 4 (dtm 1 1 mwi^ lt. xib-t?# f^ti^fc a , 5 - 1-^;^ 

xy^ h^rv^) r7 /^;v (3.8 g, 16 mmol) t^h^ ^^V^lVMWlrJr V3 t> ^^W^m 

6^Wcl^ (1.3 g, 33 mmol), J: 5 'f'^V (3.1 mL, 50 mmol) *5 j; tj«N, N- v^p« 5^/1/ 
i^)VJ>.r% K (60 mL) ^^V^Ts 5- (2-^ V^-y^^JV) -1, 3 - If ;^ (p( 
f'^rv'^ y^-y) ^l^-^y (2.9 g, 72%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.82 (t, J = 7.0 Hz, 2H), 3.35 (s, 3H), 3.47 (s, 
6H), 3.59 (t, J = 7.0 Hz, 2H), 5.13 (s, 4H), 6.57 (d, J = 2.5 Hz, 2H), 6.60 (t, J = 2.5 
Hz, IH). 
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f 

aims) mmmi(DTM2 twim^vx, ±m-^nibt\^^5^ (2-p« h^iy^^ 

}V) -1, 3-M (7« y^-y:^ f^^rv-) ^y^y (3.0 g, 12 mmoD N->^a 
5: K (2.1 g, 12 mmol) :I^J;t)«N, ^ - -J :^ iv J>.r ^ K (50 mL) 

^^V^T. 2-:7'n^-i- (2— ^ h^v'^^/i^) -3, 5 — tf;^ (7«.>=^>^;^ h 
^i/) -<^/if^ (3.8 g, 96%) ^#fCo 

iH-NMR (270 MHz, CDCla) 6 (ppm): 3.02 (t, J = 7.1 Hz, 2H), 3.36 (s, 3H), 3.46 Cs, 
3H), 3.51 (s, 3H), 3.60 (t, J = 7.1 Hz, 2H), 5.13 (s, 2H), 5.21 (s, 2H), 6.68 (d, J = 2.7 
Hz, IH), 6.75 (d, J = 2.7 Hz, IH). 

HffiMl 3(DXSl irl^^t^lLT^ _h|a-C#fetL5 1 - (2 

- ^ f - 3 , 5 - tf -X h :3r^>> ^^y) ^y^y (6,5 g, 20 mmol) fi-^ 

i^nn/}N/I/i^ (80 mL). J; 5* (5.0 g, 20 mmol) *5j;tJ« [tf;^ OU :7/l-;^n T 
irh^v-) 3— K] ^^-^'i/ (8.4 g, 20 mmol) ^ffiV^T. 2 -:7"n^- 4 - 3 — K- . 
3 - ( 2 - h - 1 , 5 - tf (7< h ^-y:^ b =3f>/) ^^-if (5.6 g, 62%) 

Sr#fCo . • 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.42 (t, J = 5.6 Hz, 2H), 3.55 (m, 2H), 3.50 (s, 
9H), 5.20 (s, 2H), 5.22 (s, 2H), 6.87 (s, IH). 

(xm5)^Wfl6 9(DX^1 irlH^J^UTs X|B-e#btl.fc 2-:7'^n^-4-3 — 
F- 3 - ( 2 - 7« b df- v':3^5^/l/) - 1 , 5 - tf (7^ h ^v-;^ b ^ v^) ^y^y (5.4 
g, 12 mmol) b/l-^i/ (100 mL)s > 3 :/^/^( 1 h ^%/yf^7V):^X (4.4 mL, 
13 mmol) ^ii.U'd:^ ( h U :7ai:::z/i/7jN;^:7^' y) v^t>-^(II)v^^ ij k (0.4 g, 
0.57 mmol) "e^SLfc^, Kn:7^i/ (50 mL) *5a;t;«lmol/L 

(30mL) -e^aU 1- C3-:7'n-=e-2- (2-7« h^ixoi^/l.) -4, 6 - If ;^ 

(7< b^iX) :7^=/^3 (3.9 g, 90%) <^#fCo 

IH-NMR (270 MHz, CDCI3) 6 (ppm): 2.51 (s, 3H), 3.02 (t, J = 6.9 fiz, 2H), 3.31 (s, 
3H), 3.45 (s, 3H), 3.51 (s, 3H), 3.54 (t, J = 6.9 Hz, 2H), 5.16 (s, 2H), 5.24 (s, 2H), 
6.89 (s,H). - 

(XS6) ^Jfe#"!jl(DXg3 <b|WI#JCbTv Xfa^'#bnfei 1 - [3--7'^n^-2- 

(2-^ h^rix^^/ix) -4, B-tf;?^ (7« Y^-y^ y-^-y) :7a:u=./u2^i^ y y (150 

mg, 0.22 mmol) ^^h. 3-p« h =^>^:7 3:::=:/kj}?n (45 mg, 0.29 mmoD^ t'^^ (h 
V -o- h V y) ^^°^v^'>AaI)v'^^ n JJ K (20 mg, 0.025 mmol). ^^i? 

(300 mg, 0.92 mmol). 1, 2--J?<- h^-y^i^y (3.0 mL) :^oj:tK7K (l.O 
mL) ^jlV^T. 1- [2- (2-7^ fdrv^J^^/l/) -4, (p« b^i^T^ b 

ix) -3- (3-?^ h^^^y^=-/y) •y^:=-;u] ^^/y^ntz-o •^h\z.mMmi(D 

'XM4.bmm\^\^X. ^tbttfcfb^ifei^^b. (1.0 mL) *5 J: tJ«4mol/Lit'f b 

7K*coi, 4-^^;^=35^1^V^IS (1.0 mL) ^.^V^T. 'fbl-a^^J 1 1 6 (19 mg, 30%) ^ 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.69 (s, 3H), 3.02 (t, J = 7.2 Hz. 2H), 3.15 (s, 
3H), 3.28 (t, J = 7.2 Hz, 2H), 3.83 (s, 3H), 5.05 (s, IH), 6.46 (s, IH), 9.84-6.78 (m, 
2H), 7.00 (ddd, J = 8.1, 2.6, 0.8, Hz, IH), 7.44 (t, J = 8.1 Hz, IH), 12.0 (s, IH); 
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mmwn 17] 

-O-XT^ K (fk-a-i^l 1 7) 

(x^ 1 ) mMM 4 8 (Djim 1 ^ bT. mmm i o e (Z)xm 3 1?# & t^^s 3 - 

C5-':/n'^-6- (2 -7^ —2', 4 — fc';^ (7« fdrv-T^ h=3rv^) ^ 

^SWit (290 mg, 0.64 mmol) fc, 1 — [ 3 (v't^ ^/V-T 5; y ) :r n t° 
- 8 -^=^jU:fy/U:^i>4 5: K • (130 mg, 0.96 mmoDs 1 - t Kn d^i/^ 

^y^f y Ty^—/U • yXfpi^ (iSO mg, 0.96 mmoD *5 j:mmol/LT ^^^T ©y ^ y 
^/l-MW (0.2 mL, 1.4 mmol) ^^V^T. 3- [S-T'n^-e- (2-y h^z^^ 

^/u) -2, 4-t'><. (y h=3eiyy h^v^) :7cc^/k] -^^-xr^ K (i20mg, 4i%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.88 (m, 2H), 3.17 (s, 3H), 3.25 (s, 3H), 3.44 
(m, 2H), 3.56 (s, 3H), 4.98 (s, 2H), 5.27 (s, 2H), 5.98-6.50 (br d, 2H), 6.95 (s, IH), 
7.36 (dt J = 7.6, 1.5 Hz, IH), 7.48 (t, J = 7.6 Hz, IH), 7.68 (t, J = 1.5 Hz, IH), 7.81 
(dt, J = 7.6, 1.5 Hz, IH). 

( 2 - y h v^^^yp) - 2 , (y b =3rix.y ^ ^ix) :7 ^^/k] -O-XT 5 

K (50 mg, 0.11 mmol) ■^^ib^ (2.0 mL) 53 J;t/4mol/Lii:'ft:7K*(^ 1 , 4 

-i^:^=3rf->'^ (1.0 mL) ^.^V^T. ^h^S^ 1 1 7 (30 mg, 76%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2;83 (t, J = 8.9 Hz, 2H), 3.16 (s, 3H), 
3.38-3.44 (m, 2H), 6.49 (s, IH), 7.40 (dt, J = 7.7, 1.8 Hz, IH), 7.51 (t,' J = 7.7 Hz, 
IH), 7.69 (t, J = 1.5 Hz, IH), 7.82 (ddd, J = 7.7, 1.8, 1.5 Hz, IH); APCI-MS (m/z): 
364, 366 (M-H)-. 

mmmi is] 

6-^^/1^-5- (2-pi h^-y^^/i^) -4— (3 -y hdr-:y:7c^c=^/^) ^^^if^- 

- 1 , 3 -i^;^— /i^ ({l^^il^ 118) 

^»!ji 1 e-eftfetLS^h-B-^i 1 6^T- h^t Kn:7^>' (10 mL) {cmMl^. 

hV ^^/l-T^> (0.35 mL, 2.5 mmol) *5 J; tK^ o o ^^y (0.I8 mL, 2.3 

mmol) SrJfl;^T. Sfi-T?lfl#K^i^|5 bfco ^J^i:^«S^^tii M^Mj±T-t?^SIi b7t„ 
nhtifzLm^^T Kn:7^^ (10 mL) m^T'<:mWVt^^^h. 7k 

m^ih^ t^m-r h y ^ (150 mg, 4.0 mmol) OtK^VW (5 mD ^?gT L. lH#^ti# L 

n-v- h^^~^:7^- (®mJ^^/Wn— ^^i^^^=l/l) fcTflML. flltSi^^^fCo # 
btLfcfe^i^«|^JC7mol/L:^^(7:)y ^ J —/vmm. (10 mL) ^;!]II;tT. ^?a-e20#r«# 
L:rco ^J^i^l^^MJ±T-e« # b tL^^caS^i/ V ^jvti ^ J^^^-^h^'^:^^ 

- (i^^cc5^/Wn— =3rf-:/=l/4~l/l) J^Tlti^b. fli^i^ 1 1 8 (53 mg, 18%) ^ 
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iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.10 (t, J = 7.4 Hz, 3BD, 2.66 (q, J = 7.4 Hz, 
2H), 2.74 (t, J = 8.1 Hz, 2H), 3.30 (m, 2H), 3.82 (s, 3H), 4.62 (s, IH), 5.18 (s, IH), 
6.33 (s, IH), 6.80-6.89 (m, 2H), 6.95 (ddd, J = 8.0, 2.5, 1.0 Hz, IH), 7.39 (t, J = 8.0 
Hz, IH); FAB-MS (m/z): 302 (M-t-H)+. 

3- [5 -Tir^/l/- 2, 4-v^t: Kn^iX— 6— (2—^ :7ccr^y^] 
^S#^^ ^/l- ('fl^-a^i^ 119) 

mmm i <^xm 3 1 w\m\^ lt. ^jsm 1 1 e (dtm 5 -e#e3^fc 1 - c 3 

^-2— (2— 7« hdrv'zc^^/l/) —4, (t^ f^v-T^ h=3rv^) :7aic^/l/] 

^5^/^ (220 mg, 0.58 mmol) 3 — (7^ b ^v^;^/^;^^^/^) :7 a^c^/l^/i^^o 

(150 mg, 0.83 mmoDv ( h ^ "O- h y /I^t^n;^ v^i> AdDv'i^ n U K 

(20 mg, 0.025 mmol). ^^^-feiXC^ A (570 mg, 1.8 mmol). 1 , 2 - v^p< f ^-^^^ 

(5.0 mL) *5j;tJ«7lc (1.0 mL) ^^V^T^ 3- [5-T-fe^/^-6- (2-7< 
v^:3i^/i^) -2, (p« b^-jxp? V^^^) •y:x.=^;v] ^/^•*#fCo 

$53^j:^W!]lox@4i:III^(c:LT.#feti.:^cfl:^4t»:d^b.7<^y— /i- (2.0 mL) 
j;mmol/L:^'fl::7km(D 1 , 4 - v^;d-=3rf-^^|^ (2.0 mL) ^ffiV^T. 'fb-a^^J 1 1 9 
(I20mg, 60%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.68 (s, 3H), 2.97 (t, J = 7.8 Hz, 2H), 3.12 (s, 
3H), 3.24 (t, J = 7.8 Hz, 2H), 3.94 (s, 3H), 5.12 (br s, IH), 6.47 (s, IH), 7.47 (dt, J = 
7.8, 1.8 Hz, IH), 7.60 (d, J = 7.8 Hz, IH), 7.97 (dd, J = 1.8, 1.5 Hz, IH), 8.13 (dt, J 
= 7.8, 1.5 Hz, IH), 11.9 (s, IH); APCI-MS (m/z): 343 (M-Hp". ' 

[^mMi2 0] 

1- [2, 4-v't Kn=3rv'-6- ( 2 -7«> =3r->^^/V-) —5- {3 :r.::^;Vy 

o^c^/k) ^o^ci^/k] ^^yiy (-fb-a^i^ 1 2 0 ) 

1 (DX@: 3 i: l^^^:: LT. HJfiM 116 cDX© 5 X^nhflft. 1 - [ 8 -:7^n 
^—2— {.2-^ fdri/^^/I/) -4, e-tf';^ (7< h'Sr-v^) :7cc— /I/] 

/ >^ (200 mg, 0.53 mmol) . 3 - If :7 en c^/V^i^^ a (150 mg, 0.76 mmo])> 
tf^ ( b y -o- h y /^;^i^;?!.:7^ >-) v^!^7i,Cn)i;>;5^ n y K (20 mg, 0.025 mmol). 
^^-fe-'Vr^A (500 mg, 1.6 mmol). 1, 2-v^7^ h^f-i/^iJ^^/ (5 0 mL) *Dj:tj«7K 
(1.0 mL) ^^V^T. 1- [2- (2-^ fdrix^^/l/) -4, 6 - tf ;^ V^l^?^ 
Y-^-y) -3- (3 -:7a^:::^/l/:7ccr^7^) :7:3^::^/^] / ly^^f^o $ ^-^JfeM 

1 OXfM4 ^ W\m^ bT. #SjtLfc'fb'a'i^^^b. P« / — 71/ (2.0 mL) *5 J: t>*4mol/L 
S-fbTKiSO 1 , 4-v^;r=3ff-i/^?^ (2.0 mL) ^^V^T.'fb-a'#» 1 2 0 (130 mg, 67%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.70 (s, 3H), 3.0^ (t, J = 7.4 Hz, 2H), 3.13 (s, 
3H), 3.29 (t, J = 7.4 Hz, 2H), 5.10 (br s, IH), 6.49 (s, IH), 7.23-7.71 (m, 9H), 12.0 
(br s, IH); APCI-MS (m/z): 361 (M-H)-. 
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1- [2, Kn^i/- 5 - i3-^h^->':7^=^/U) -6 - 

^^f-zy) :7cc^/l-] ^iJ'/^' ('fl^'a'#?l 2 1) 

mmm i c^xe 3 1 mmK lt. hmm 1 1 e (djlus -e#bHfc 1 - c 3 -:7-'t:2 

i?'y>' (230 mg, 0.61 mmol) -^^h^ 3 h ^i^y (150 mg, 0.90 

txymods tf^ ( > V —o- h V /U-^js^^ >-) i^^ J>>(H)i>^ n y K (20 mg, 0.025 
mmol)> (580 mg, 1.8 mmoD^ 1, 2— v^^ hdpiyai/Jr^' (5.0 mL) *5 

J;-0«7K (1.0 mL) ^fflV^Ts 1- [3- ( 3 h =3e^:y:7 ^^/V-) -2- (2-;'«b 

J-^iiM 1 (DXfS4 rsl^ic bT. Uhnt^ih^m^^h. (2.0 mD J; 

l54mol/Litfl^7jc*(^ 1 , 4-v^::r^f-W^^^ <(2.0 mL) ^^^V^T, ^fb^i^ 1 2 1 (130 
mg, 67%) ^#fCo 

iH-NMR (270 MHz, CDCls) 6 (ppm): 1.43 (t, J = 7.0 HZ, 3H), 2.69 (s, 3H), 3.03 (t, J 
= 7.5 Hz, 2H), 3.15 (s, 3H), 3.28 (t, J = 7.5 Hz, 2H), 4.05 (q, J = 7.0 Hz, 2H), 5.07 
(br s, IH), 6.40 (s, IH), 6.77-6.82 (m, 2H), 6.97 (dd, J = 7.8, 2.5 Hz, IH), 7.42 (t, J = 
7.8 Hz, IH), 12.1 (s, IH); APCI-MS (m/z): 329 (M-H)". 

[^Will 2 2] 

1- [2, 4-v^t Fn=3r-:x-6- (2-;^ ^d^v'a:^^/^) -5- (3-^5^7^:7 01 
'7a^::^;V\ J 1^ (^^-^^^12 2) 

HifiMl OX@3*3J:tJ«X@4 irlH^tclLT. m^WW 1 6 0X^5 -T^^tbttfcl 
- [3-:/n^-2- (2— ;^ -4, 6 - (t*. h =3e-:xy ^ 

:7 ^/^] ^ ^ y >- (590 mg, 1.6 mmol) b ^ 3 — ^ ^/^:7 dc :=.;vM n (320 mg, 
2.4 mmol). "dy^ ( b 3 -o— h V /V*:^ :7 ^ ly) v^'^ A(ll)v^i^ n y K (150 mg, 
0.19 mmol). ^^-trv^I^A (1.5 g, 4.6 irnnol). 1, 2-v^y bds-v^:]^^^/ (lO mL) $3 
Xrj7K (2.0 mL) ^ffiV^T. 1- [2- (2-yh dr-^^^/^) - 4 , 6 - If';^ 
>=3rv'y -3— (3 -y ^71^:7:^^/^) :7ai^/I/] ^:^;J|.feio $ & tZl 

^JiM 1 OX@4 i: 111=^^' UT. nhtif^^t'^mi!)^h. —/u (6.0 mL) *5 J:tJ« 

4moiyLii:'fb7K*(^ 1 , 4-v';r=3rf-:/^?j^ (6.0 mL) ^>^V^Ts ih-^mi 2 2 (460 
mg, 96%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.41 (s, 3H), 2.69 (s, 3H), 3.00 (t, J = 7.5 Hz, 
2H), 3.14 (s, 3H), 3.26 (t, J = 7.5 Hz, 2H), 5.03 (br s, IH), 6.46 (s, IH), 7.06-7.03 (m, 
2H), 7.28 (d, J = 7.6 Hz, IH), 7.40 (t, J = 7.6 Hz, IH), 12.1 (s, IH); APCI-MS (m/z): 
299 CM-H)-. 

[MMm 12 3] 

6-Ji^/l/-5- (3 -fc Kn=3rv/;y'ia fcVl/) - 4 -:7cn^/P^>-if 1 , 3-v^ 
:t'-7V iit-^m 12 3) 
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(Xgi) |^*M9 7 0Xfe2t?#btL§ 3- [2-:/t3^-3, 5 - If (;^^=3^ 
iX^ h ^i/) - 6 -7c:c::^/^:7fc:=i/^] :/nyNV— /I' (l37 mg, 0.333 mmoD f/k 
(5 mL) t^i^^ilf h y ;^ ( i> y T^'^-T-fe h l^) v^^^° ^ A n n 7^^ 
/^-^.#:&n^ (15.6 mg, 0.0151 mmol). 2— tert— :7"5^/1-;4n;:^ :7 ^ y ) t-^:7a^^ 

/W (20.5 mg, 0.0687 mmol) *5j;t^ h y :7^^/^tf (0.150 mL, 0.513 mmoD 

^m^x. iio°cT?20B#rHm#Lfco Ri^-'U^m^muv yittiv t7J>.M^m^Mx. 

l^mm^'f-^^=2H) \Z.xmUL-. 3- C3, 5-.tf;^ (7« h^i/y h^v^) -6->^ 
^-;V-2-}f=.;Vya:,::^/V] :7"n ^n"/ — /l^ (31.4 mg, 26%) ^^fCc 

iH-NMR (270 MHz, CDCls) 5 (ppm): 0.80-1.00 (m, IH), 1.50-1.80 (m, 2H), 
2.50-2.60 (m, 2H), 3.26 (s, 3H), 3.32-3.42 (m, 2H), 3.52 (s, 3H), 4.99 (s, 2H), 5.21 (s, 
2H), 5.51 (dd, J = 2.4, 11.5 Hz, IH), 5.65 (dd, J = 2.4, 17.8 Hz, IH), 6.71 (dd, J = 
11.5, 17.8 Hz, IH), 6.88 (s, IH), 7.15-7.23 (m, 2H), 7.28-7.45 (m, 3H). 

(XfS2) _hllB-e#e>nfci 3 - [3, (7« h^v-^ f=3rv') - q --y 

— 2 — }f=^7V7a^=^;\y'] ~f xn /-^ / — )V (30.0 mg, 0.0837 mmol) Sr^^7— /V (lO 
mL) \z:mm\^. 10%/>°^v^'>A;^*fi*^ (52.6 mg) ^;!j|3;^-r. 7K*#|SI^Ts 

^^W®^ n b iJ^^-^ :7 ^ — (n-- ^^f- W@^@i^^7P=2/l) . 3 - [ 2 

-oi^/U— 3, 5 — f;^ (^ b^v'^ h=3riy) - 6 - :7 =/^:7 c^/l^] :/n^NV — 
71^ (15.2 mg, 50%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 0.86 (br s, IH), 1.17 (t, J = 7.4 Hz, 3H), 
1.50-1.64 (m, 2H), 2.45-2.55 (m, 2H), 2.69 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 3.39 (t, 
J = 6.4 Hz, 2H), 3.53 (s, 3H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 (s, IH), 7.17-7.25 (m, 
2H), 7.27-7.45 (m, 3H). 

(Xm 3) HJfeM 2 5 (DX^,2 h Wm\^ bT. X|B-e#btbfc 3 - [ 2 -ai.^jV- 3 , 
(Xh=3rV/7« y-^xy) — ^—-7 a^^^jVy a:.:^;V'\ ^X2/^J^;V (l5.2 mg, 
0.0422 mmol) (4 mL) *5j;t>'^it^ (O.l mL) ^fflV^T. {^-^-#1 

12 3 (11.9 mg, 100%) ^#fCc 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.19 (t, J = 7.4 Hz, 3H), 1.40-1.80 (m, 3H), 
2.40-2.50 (m, 2H), 2.65 (q, J = 7.5 Hz, 2H3, 3.41 (t, J = 6.4 Hz, 2H), 4.50 (br s, IH), 
4.80 (br s, IH), 6.35 (s, IH), 7.22-7.33 (m, 2H), 7.37-7.55 (m, 3H); FAB-MS (m/z): 
273(M+H)+. 

[^MM 12 4] 

1- [2, Kn:3r->'- 6 - ( 3 - t Kn dri/^n tVl^) -5-^3^^7V:7^ 

z^/v] ('ft:'^^!^ 1 2 4 ) 

(Xmi) ^ii#ii9 7 0Xm2T?#.btL5 3 - [2-:/n^--3, 5 - 1*;^ (7«b=3r 
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h^-y) -^--7 ::^^;v'y z^=.;v\ -fvL/^/^;v (684 mg, 1.66 mmol) SrN, N 
-^J':^^}Vi!i^jVJ>.TX K (4mD ^'^^/—/^ (345 mg, 5.06 mmol) *5j; 

mert-:7'f=-/Vv'7«^/l/i/y /^^ n y K (374 mg, 2.48 mmol) ^^IIJ;^T, ^?l.l?4B# 

?§^Sr^^JiTT-^* bTto # b;ix7ta?S^. P <f /i-:^ ^ A ^ n -v- f ^^^^ 
y^— (Il—^^i^>'/g^^^ 5^/1^=9/1) tCTW^b. 1- (tert-r/^^/l^v'^^/ki/y 
jvisr^^^-ztxi tvu) - 3 , 5 - If :^ (7< h ^ ^ri/) - 2 ^ 7 (778 

mg, 89%) %#fCo 

iH-NMR (270 MHz, GDCI3) 6 (ppm): -0.05 (s, 6H), 0.81 (s, 9H), 1.54-1.70 (m, 2H), 
2.50-2.60 (m, 2H), 3.26 (s, 3H), 3.44 (t, J = 6.6 Hz, 2H), 3.57 (s, 3H), 4.97 (s, 2H), 
6.27 (s, 2H), 6.91 (s, IH), 7.13-7.20 (m, 2H), 7.27-7.42 (m, 3H). 

(p« h=3rv^p< b^^ev^) - 2— :7;n::^7k-^>^-^>' (147 mg, 0.280 mmol) 
;Va:.:y (10 mL) (31^^? h U ^^'^/l^ ( 1 b ^^yyf::^7V) y^X (0.200 mL, 0.592 

mmol) *5J:t>^if;^ ( h U -o- h !J/^7}^;^:7^ :x) A(ii)-:>:i7 n y k (75.5 

mg, 0.0960 mmol) ^iP^T. 130°CT60B#PBlfi# bfc^ Hi^^)!1^4^^^fiS^P:7 -/'fli:^ y 

A-e^;t^b. ^^^^SrMffiT-T?-^* bfco #bti.fcM^7^ h ^ fc :7 ^ (6 mL) 
t3::^^?L. 2molM^ (6 mL) -^M^-X. ^?a-e3^ftm# bfCo ^J^^J^7K^;!j|J;t 

h;^'^'^:^^— (n— ^=3rf->'/g^^^^/l/=2/i) (ziTffi^L. 1- [2- (S-tK 
^ 7 (21.2 mg, 20%) ^#fc„ 

(Xms) ^mM2'5(^X@2 i:I^«JcLT. _bta-T?#fetbfcl - [2- ( 3 - t K 
t2de^>-7"a tVP-) -4, h=3ri/7^ h=3r-^) - 3 -:7.:crz/i/:7a.:=^/l/] 

^/^^ (21.2 mg, 0.0566 mmol) ii^h. /—/U (8 mL) *3cktJ«M;^^ (0.2 mL) 
^m^^X. -fb-^i^l 2 4 (11.7 mg, 72%) ^#7t. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.04 (t, J = 5.3 Hz, IH), 1.50-1.64 (m, 2H), 
2.71 (s, 3H), 2.75-2.86 (m, 2H), 3.39 (dt, J = 5.3, 6.0 Hz, 2H), 4.96 (br s, IH), 6.46 
(s, IH), 7.22-7.32 (m, 2H), 7.42-7.58 (m, 3H), 11.94 (s, IH); APCI-MS (m/z): 285 
(M-H)-. 

C^Will 2 5] 

1- [2, 4 ->?t: Kndfv-- 6 - (2-^ - b --^ ^:=-7Vy 

-2, 2, 2- h y :7/^;^a^i577^ (fb-^f^l 2 5) 

T/P=iV#IS^T> ^JSM9 2 0Xm3-t?#P?tLfc4-:/n^-3- (2-7« 
iXrc^/lx) -1, 5_tf;;^ (p? bd^v/^ h=ar-:y) - 2 - :7 ^/^^ (0.33 g, 0.80 
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mmol) '^^h^t Kn;7^V (7.0 mL) ^?S^-78°C*T?^*|] Ufc^, 

1.6mol/Ln--7"5^/HJ^!^ACQn-^^i?-:/^|^ (0.60 mL, 0.96 mmol) ^5^ft^-t??jt 
Tb. -78°C-ei05>rHW#bfCo Si^^^^^ll^: h y :7/l/;:^ni^^rn^/k (0.15 mL, 1.3 
mmol) ^m^f^^k. -78°C;D^feS?a^-e#?ab7:e;a5b. 2B#TO#bfCc ^^SM-^i^^z: 
Tfc (10 mL) ^Mx.xmm^'f'^i^ (0.10L)2|Rlttmbfc;Wm)i^M7K^vt£m-t-b y '^7:2^ 
T'^it Lfcm> ^^KSrMBETTM^ bfc. # t^fcMSr y ^V^;^ ^ A n -v- b 
^=7y>{— (i^^:3i^/Wn— ^=3E^f->'=l/9~l/2) 1- [2- (2-^h 

:3r>^:3i^/k) -4, (t^ b ^^ri^T^ h ^^rv-) — ^ —-y au::^jvy —2, 

2 , 2 - h y :7/l/;^n J >^ntc, ^hMcih^^^^ ^ / —JV (5.0 mL) \zm 
m\^. 4mol/L:^'ft^7K*(7) 1 , 4 - v^;e-=3rf->'?§?^ (5.0 mL) ^MX^X^ m^Xl.^^Wi 

^/Wn— -=3;^f->^=l/2) Je:T)|tMb. it^mi 2 5 (5.1 mg, 1.9%) ^#fCo 

iH-NMR (CDCls, 270 MHz) 5 (ppm): 2.74 (t, J = 6.7 Hz, 2H), 3.12 (s, 3H), 3.23 (t, J 
= 6.7 Hz, 2H), 6.38 (s, IH), 7.25-7.28 (m, 2H), 7.46-7.55 (m, 3H); APCI-MS (m/z): 
399 (M-H)-. • 

-a-i^ 12 6) 

(X?M1) ^»!l6 9Xnhthf:iih^'->l^ 6 9 (0.12 g, 0.41 mmol) ^T^b^t Kn:7 
^ (10 mL) \^^mt^ h y ^^/l-T ^ (0.15 mL, 1.1 mmol) ^;fin;tT. ^^^i^Sr 
4'C*-e^t*Pbfcfl. ^X2x:t^^^^/u (0.081 mL, 1.1 mmol) ^m^X. mU^^X^ 

uhf^-A^h2mmm:W\^tt^ Kfit^m^^m^mmi^s mm^mm.Txmmi.t:. mhti 
/uwmp^^/^^'T h^tKn^^^/ (5.0 mL) tTk (5.0 mL) (Dm^mm^iMm^. 

^?S^4°C^-t?MLfcf^. 7K*-fb>^>>*-^ f y !>A (73 mg, 1.9 mmol) ^5^r^^>n 

xM^Xs mmmwi^f^o Rmm-B-m^7K do xxiL) '^m:tx. lo^mmwvr^ik. 

(0.10 L) T*2Il]ttttS bfco ^^Ji^^S?tl^!^{t;•:^ b y A7K:^?^-C^|^bfc 

(89 mg, 64%) ^#fCo 

iH-NMR (CDCls, 270 MHz) 5 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.59 (q, J = 7.4 Hz, 
2H), 3.49 (s, 2H), 3.59 (s, 3H), 3.63 (s, 3H), 6.33 (s, IH), 6.52 (s, IH), 7.15-7.19 (m, 
2H), 7.31-7.40 (in, 3H); APCI-MS (m/z): 343 (M-i-H)+. 

(Xm2) ±MXm-hflfz.6-=^^;V-S-\i Ktadriz-s- (^ b =3r:X;^7/V7}?c:^7P 
- 2--y a^=^;vy (53 mg, 0.15 mmol) SrT-fe f y /V 

(3.6 mL) (0.4 mL) (DU-^mm^^M\-^. N, N->?-r y7°n tVVoi^^ 

/T^T ^ (0.053 mL, 0.30 mmol) J; t/2.0mol/L h y 7^ ^/l-v- y /l^v^Ty^T^ iy(D 
^^:xL^;V:r.—^;vmm (0. 15 mL, 0.3 mmol) ^nx:X. m.UXGm^WWX^f::^. 

m^umrxmm b. # & tLfc^^^^m^g ^u-^h^^yz^^ - (s^^^^/wn- 
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- 6 - :7 ^/k:7 =^/UWm^ (51 mg, 92%) ^#fc:o 

iH-NMR (CDCI3, 270 MHz) 6 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.65 (q, J = 7.4 Hz, 
2H), 3.49 (s, 2H), 3.57 (s, 3H), 3.64 (s, 3H), 3.84 (s, SH), 6.68 (s, IH), 7.15-7.19 (m, 
2H), 7.31-7.39 (m, 3H). 

^^rv-) - 6 -7c:cr^/k:7^:^/^@^^7« (39 mg, 0.11 mmol) ^7.0mol/LT^^^^ 
O 7? iJ' / —/l-mm (4.0 mL, 28 mmol) \ZLmm ^?fi"e3^ra^# bfCo K^SIK^^^ 

:y =1/2) j3lT*t^U ^b-a^^l 2 6 (28mg,85%) ^#fc. 

iH-NMR (CDCI3, 270 MHz) 6 (ppm): 1.07 (t, J = 7.4 Hz, 3H), 2.58 (q, J = 7.4 Hz, 
2H), 3.44 (s, 2H), 3.58 (s, 3H), 3.83 (s, 3H), 4.62 (s, IH), 6.35 (s, IH), 7.26-7.29 (m, 
2H), 7.40-7.50 (m, 3H); FAB-MS (m/z): 301 CM:+H)+. 

CII»J12 7] 

2, Kn^-:x-6- ( 2 b ^Sr^^cc^/I/) - 5 - :7 ('fb-a^ 

i^l 2 7) 

(XSl) T/^=f^#IS^T. ^W!J9 2(^xm3-T?#fe.tT.fc4-:7^n^-3- (2 
-7^ 5-tf;^(^ h^rv) - 2 -:7a.^/l-^Vif (0.71 

g, 1.7 mmol) ^^h^t Kn:7^>- (10 mL) \zmm\^. -78°C^ T^f^^ bfcft^ 
1.6mol/Ln-:7^^/l/y ^-^AOn— ^^f-^S?S '(2.7 mL, 4.3 mmol) ^l^m^^ifX 

mri^. B^mmwvf^o R}tM'^mKnm^\^f^}'^94T^ :^ d.og) ^;obx.t. -78r 

m 'do mL) ^^bPX-T. H^^^^/i- (0.10 L) -tr2|llttm bfco ^^iS^^TKW^ h 

n^hi^'^^-f— (iJ^ n iJ^y — /W^ t3 n7}N/i-J^=l/4) JciTSSb. 2- 

( 2 - 7< b -> - 4 , 6 - "d:^ (7« h =3r b ^ v^) - 3 - :7 cc 

^ (0.40 g, 61%) ^#fc„ 

FAB-MS (m/z): 399 (M+Na) +. 

(X@2) mMm\(0-XMA.}imm^\^X^ ±|B-e#fe:iT.fc2- (2-7? b^r^xo^^ 
/W) - 4 , 6 - "d::^ (7« h ^v-;^ h ^-y) - 3 - :7 :t (0.10 g, 0.27 mmol) 

1)^h. (2.0 mL) *d J: mmol/L:^^^?^*^^ 1 , 4 - v^:^^i^:/^IS (2.0 

mL) -^^^^^ \\^^^ 1 2 7 (25 mg, 33%) ^#fCo 

APCI-MS (m/z): 287 (M-H)". 

TC^^^ff (CieHieOs • O.4H2O) h UT 

HSWit (%) C:65.25, H:5.69, N:0.18 

fh^^ (%) C:65.03, H:5.73, N:0 
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IMM^^l 12 8] 

(xm 1 ) mmm 127 (dxs 1 ^1-;^^ 2 - ( 2 - 7^ b v^^n^/^) - 4 , e - 

tf;^ h ^^rv-T^ b =3ri^) - 3 -:7c:c^/l-^SW^ (0.12 g, 0.32 mmol) ^ p< ^ / — 

(2.0 mL) i:r-fe hU/k (2.0 mL) (Dm-B-mB^mm^. 2.0mol/L b y 
-yV^Tyi^Tyyi^^^(Di:^:^^/U3L—'r/l-mM (0.5 mL, 1.0 mmol) ^Mx.X. ^Mtrl 

— (n-^^-^i^mm^f-^i^m) i^x^mi-. 2- (2-^ h=¥v'^5^7P) -4, 

6-.t'>^(7« h=3rV^ ^^i^)-3-:7;cr^/^^S#^p«^/^.(81mg,65%) Sr#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 2.68 (t, J = 8.0 Hz, 2H), 3.07 (s, 3H), 3.26 (s, 
8H), 3.29 (t, J = 8.0 Hz, 2H), 3.50 (s, 3H), 3.91 (s, 3H), 5.00 (s, 2H), 5.20 (s, 2H), 
6.90 (s, IH), 7.17-7.20 (mi, 2H), 7.33-7.43 (m, 3H); FAB-MS (m/z): 391 (M+H)+ 

(xm2) mMwn(DJiu4 tmmKi^x, ±mxnhrift2- (2-^ h^->'^^ 

yw) - 4 , 6 - 1';^ (p« b =3e-:x^ h driX) - 3 - :7 (80 mg, 0.21 

mmol) ^iJ^y—zP (2.0 mL) *5 J; tJ«4mol/Lit'fB7K*0 1 , 4 - v^;^^i^>'^?^ 

(2.0mL^fflV^T. ftS^i^l 2 8 (52mg,84%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.03 (t, J = 8.1 Hz, 2H), 3.12 (s, 3H), 3.33 (t, J 
= 8.0 Hz, 2H), 3.95 Cs, 3H), 4.92 (s, IH), 6.51 (s, IH), 7.23-7.27 (m, 2H), 7.46-7.54 
(m, 3H), 11.48 (s, IH); APCI-MS (m/z): 3OI (M-H)-. 

TC^^W (C17H18O5 • O.4H2O) i: LT 



^aWit (%) C:66.16, H:6.03, N:0.10 
ff-^#: (%) C:65.97, H:6.12, N:0 

mmm 129] 

— ('fh-a-^ 12 9) 



— 4 — :7cc^/k^>^-gV— 1 , 8— i^:^ 



(X?ll) T7P-=f'>^#IS^Tv ^W!l9 2(DJlU3Xnhtltl4:-':fu^-3- (2 
-1, 5 — \f^ (p< f:^^-^^? b^v/) - 2 -:7rc=/I/^>'-^^^ (1.2 
g, 2.9 mmol) f 7 t K o :7 ^ >- (20 mL) ^31^^^? m^m^-lS 1:7^*P bfcf^, 
1.6mol/L n-:7^5^yl-y A(Z)n— =^1^^^^?^ (5.0 mL, 8.0 mmol) ^5^FHl:^^ttT 
MTb. -78°C-T?10^FBm#bfCo 4-7^^/^5/^^/^;^j^y ^ (1.2 mL, 12 mmol) ^;0P 
-78°C;0^ej^?a^T'#MbJfe;0S^2B#^1«#bfc„ SJJS^S^ifei^. tK (10 mL) ^ 

tox.T. gi^oi^^yp (0.10 L) -e2iiittmbfco ^mm^M7kmmi- ^ i; !^A^^^;^bs 

^«^^tBET-T?-^* bf^o # b tLfca^^ y :^ ^71^;^ ^ A ^ n b ^'^ 7 ^ — (i^ 
^:3i^/Wn—^=3rf- ^=1/9^1/2) ^j:T)ftMU 2- (2-?<- h^-y^'f'/U) -4, 6 
-tf;^(p< h^Uyi f^v')-3-7ci.^/k-<^/XT7V-y''t K (0.62 g, 59%) Sr#fCo 
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iH-NMR (300 MHz, CDCI3) 5 (ppm): 3.08 (t, J = 7.3 Hz, 3H), 3.16 (s, 3H), 3.30 (s, 
3H), 3.36 (t, J = 7.3 Hz, 2H), 3.55 (s, 3H), 5.09 (s, 2H), 5.31 (s, 2H), 6.92 (s, IH), 
7.17-7.14 (m, 2H), 7.34-7.40 (m, 3H), 10.60 (s, IH); APCI-MS dn/z): 339 (M-H)-. 

(X^2) ±fB-e#6>ttfc2- (2 f=arv^cr.5=-/^) -4, 6 - f'^ (p^h^^rv-^ 
b^i/) - 3 -:7cnr^/t''^>'Xr/V7''li K (0.18 g, 0.50 mmo))' ^ v'^ a a p< >^ 
(10 mL) \z.mMl^. m-iJ^nnii^S^^ (0.26 g, 1.5 mmoD ^^JP;tT. ^?aT?15^ 

(10 mL) \^mm\^. mwr:^4mmmwi^f^. Rmm^mmT^-mm\^. #b 

h :7 ^ — (i^^^^yWn— =¥f-^=l/2) fciTltS^ 
2- (2-^ -4, (^ f^^rv^P^ h^-jX) — 3 — :7c.^::^7^:;7 

y —JV (0.12 g, 68%) S:#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.71 (t, J = 6.3 Hz, 3H), 3.21 (s, 3H), 3.30 (s, 
3H), 3.48 (t, J = 6.3 Hz, 2H), 3.56 (s, 3H), 4.86 (s, 2H), 5.25 (s, 2H), 6.93 (s, IH), 
7.17-7.59 (m, 5H); FAB -MS (m/z): 349 (M-i-H)+. 

(X@3) JitB-e#btbfc2- (2 -p< h^^v-^^/l^) -4, i6-\f:^ (p^b^rv-p? 

h=3rV) -3-:7;i.c^/k:7cny— /V (0.12 g, 0.35 mmoD ^^^y— (4.0 mL) 
tK (4.0 mL) (^m-^^te^j|f U 7K^^l^•:^^]; (40 mg, 1.0 mmol) *5ctU«v?:?< 
9=-/^llfE^ (0.080 mL, 0.85 mmol) ^*P;^T. 80 °C-^^40#PBia^^|2 LfCo Si^^^^^StU^ 
-tr?^*|]L-fcft.3mol/L:^^ (5.0 mL) ^JBx.T. IBfrBlW (O.IOL) 
2[HltS|±l bfCo ^M^tK (50 mL) -C»bfcft> «i7KM-^ b y !^7i>.-^^$t^^ 

_^drf-v=l/2) t^TSltMb. -fb^^l^l 2 9 (22mg,23%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.73 (t, J = 8.1 Hz, 2H), 3.15 (s, 3H), 3.27 (t, J 
= 8.1 Hz, 2H), 3.81 (s, 3H), 4.55 (s, IH), 5.56 (s, IH), 6.52 (s, IH), 7.26-7.30 (m, 
2H), 7.42-7.53 (m, 3H); FAB-MS (m/z): 275 OV[-t-H)+. 

mw\ 1 3 0 3 

6-^^7P— 5- (2— 7« ^=3fv'J^^y^) —4- — a^=^}V^ ^l^-^l^— 

1 , 3 ->?;e-— 7V- iWL'^m ISO) 

I^JSFll 1 1 8 i: bT. -^MM 12 2 ■tr^tbti/c-fb-a-^^ 1 2 2 (320 mg, 1.1 

mmol) t-^h^ n n 5=-/^ (0.21 mL, 2.7 mmo0. h 3 ^^/l-T ^ ^ (0.37 mL, 
2.7 mmol) *5j:tJ«X f7 t Kn:7 7^ do mL) ^^V^T^ 1— [4, (^ 

hdriy;^;7l//j^^::^/l-;e-=3r-» -2- (2-7^ h=3f-i/Ji^/l-) -3- (3 -7<^/I/:7ai::n 

/w) :7rn^/k] ^c^'/^-^mT. zK^^t^Tj^r^^-^ h y t^.^^ (I60 

mg, 4.3 mmol). tK (5.0 mL) jb' J;-0«7^ b ^ I: Kn :7 ^ :/ (10 mL) ^fflV^T. 4 -^^i 
9^/1/- 1, V-^-yti iV~m=~}V:^-^-y) -3- ( 2 -7^ f ^v^^^/l/) - 

2- (3 -7^9^/1^:7 a. -^^/'^^^'^ttfCc $ # b;^Xfc'fb-a^i|^^7mmoLa:.T 

^^^TOp^iJ^y— /l'^?!^ (10 mL) -CMb. \\^-^%iX 3 0 (70 ing, 23%)^#fc„ 
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iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.18 (t, J = 7.3 Hz, 3H), 2.62-2.74 (m, 4H), 
3.13 (s, 3H), 3.27 (t, J = 7.7 Hz, 2H), 4.53 (s, IH), 4.80 (br s, IH), 6.34 (s, IH), 
7.04-7.08 (m, 2H), 7.21 (d, J = 7.3 Hz, IH), 7.37 (t, J = 7.3 Hz, IH); FAB -MS (m/z): 
286(M-»-H)+. 

imMm 13 1] 

^JV iAY^-^m 13 1) 

\ l S k¥m\-^\^X^ ^WJl l '^-r:'^hf\^fz.\\:.^m\ l 9 (100 mg, 0.30 
mmol) -h-^h.^^ (0.05 mL, 0.65 mmoD. b y ^^/l^T ^ ly (0.09 mL, 

0.65 mmol) ^ X.V^'r \^ v ^ YxiV^ly (3.0 mL) ^^V^T. 3- [5-T-fe:^/l— 
2, 4 — If^^ (p« h=3ri/:*/W5i?^/V>^-^i^) —6 — (2—^ Y-^l^^^jV) -y a^^;V\ 
^S#mp<^/^Sr#T. (45 mg, 1.2 

mmol). tK (2.0 mL) *5j:tj«^h9t Fn:7^^ (2.0 mL) ^^V^T. 3- [5-^ 
^yi^- 2 , 4 - If ;^ (t^ f =3rv':^;/W7}^^::^/^;r=3r>^) - 6 - (2 h ^ v-^^^^/ix) :7 

^=^;V\ ^S^Sty^ ^/l-^#f^o #bnfc'fb'a'#/Sr7mmol/LT^^:::^T®7« 
/l^^?^ (5.0 mL) -e^Sb. {tS-^ifel 3 1 (37 mg, 37%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.18 (t, J = 7.3 Hz, 3H), 2.62-2.71 (m, 4H), 
3.12 (s, 3H), 3.25 (t, J = 7.5 Hz, 2H), 3.92 (s, 3H), 4.48 (br s, IH), 5.16 (br s, IH), 
6.35 (s, IH), 7.49 (dt, J = 7.6, 1.4 Hz, IH), 7.57 (t, J = 7.6 Hz, IH), 7.98 (t, J = 1.7 . 
Hz, IH), 8.09 (m, IH); FAB-MS (m/z): 330 (M+H)+. 

\.mm\x 3 2] . 

'6— 5— (2-p« h^-iX^^/I^) —4— (3— 7 0^=71^:7 cnCi^/V-) ^l^^l^ 

- 1 , 3 - v?;r— /V 13 2) 

I^JEMl 1 8 ilRlitJilbT. 2 0-e#63tLfci'fb-a'i^l 2 0 (65 mg; 0.18 

mmol) :a=>b> ^ t3 n^^^^^/V (0.03 mL, 0.39 mmol). f U ^^/^T 5: (O.O6 mL, 
0.43 mmol) *5J:tJ?7^f^t Kn:7^:x (3.0 mL) ^^V^T. 1- [4, 6 - tf 
b=3r->:^/l/#i^/^;^^v') -2- (2-7^ b=arv^^^/l/) -3- ( 3 -:7a^— 71^:731 
^/i/) :7^^7i/] ^'^$^7 i/^f^T. #^;^^fc'fb'^i|^:a>bs 7K*'fb^'>*^ b ]) (30 
mg, 0.79 mmoDs tK (2.0 mL) *5 ct^^^ f ^ t 17 ^ (2.0 mL) ^fflV^T. 4 - 
^^7V-1, 5-1^^;^ (7 -3- (2-7 b^v'rc^/l^) 

- 2 - --7 a:.:^;\^'7 ^=^;vy ^l^-^:y^W^o $ b^-. #e3tbfc'fb-a^#J^7mmol/L 
T^^=r<D7c^7— 71^^?^ (5.0 mL) tf^aU ib^fe 1 3 2 (33 mg, 52%) ^# 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.20 (t, J = 7.6 Hz, 3H), 2.67 (q, J = 7.6 Hz, 
2H), 2.76 (t, J = 7.9 Hz, 2H), 3.13 (s, 3H), 3.31 (t, J = 7.9 Hz, 2H), 4.59 (s, IH), 4.93 
(br s, IH), 6.37 (s, IH), 7.36-7.76 (m, 7H), 7.24-7.27 (m, 2H); APCI-MS (m/z): 347 
(M-H)-. 

C^JiM 13 3] 
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4 _ ( 3 -cc v-^ :x::=-M - 6 -31 ^/V- 5 - ( 2 - p« h =3rv^a:.^/V) 

mMm 1 1 8 1 mm\^ lt. m^m 121 -citbtLiTcfii^Ji^ 1 2 1 (94 mg, 0.29 

mmol) 7!}>h.^^ n^^^ 9^/1- (0.05 mL, 0.65 mmol)> MJ'ni^/^T 5: ^ (0.09 mL, 
0.65 mmoD :3b^J;t>'7^ b7t Kn:77:/ (3.0 mL) ^ffiV^T. 1- [3- (3-::ch 
-4, (7« h^-i/:*/i>#^=/i^^=^v^) -2- (2-7« h:^^-^ 

ai^/l/):7a.=/V]:i^i5^y >-^#T.#btT^fc'fli^i^:a^b.7icm'fb^!>#-^b y (30 
mg, 0.79 mmol). tR (2.0 mL) *3 j;t)«^ b ^ t Kn :7 ^ >^ (2.0 mL) ^^V^T. 2 - 

_3_ (2-7( h^v-^^/l/) ^:/if ^-^ttfc„ ^^bttfci-fb-^^J^Trnmol/L 
r:/^c:^T<D;'« i^y— /W^lf^ (5.0 mL) "C^iffiU ^[l^^^l 3 3 (45 mg, 50%) ^# 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.18 (t, J = 7.6 Hz, 3H), 1.42 (t, J = 7.0 Hz, 
3H), 2.65 (q, J = 7.6 Hz, 2H), 2.73 (t, J = 8.0 Hz, 2H), 3.15 (s, 3H), 3.30 (t, J = 8.0 
Hz, 2H), 4.04 (q, J = 7.0 Hz, 2H), 4.60 Cs, IH), 4.98 (br s, IH), 6.33 (s, IH), 
6.78-6.84 (m, 2H), 6.93 (ddd, J = 7.9, 2.5, 0.8 Hz, IH), 7.37 (t, J = 7.9 Hz, IH); 
FAB-MS (m/z): 316 (M+H)+. 

[2, 4 --v^t Kn^iX- 5 - (3 — t Kndrv':7c3;^^/k) —6— i2—?^h^ 
-yzj^=f-)V) -7=^,=^/^] Wb^ii^l 3 4) 

mmm i (Dum s t mm\^ ut. mmm 1 1 e coum 5 -cn^tit^' 1 - ls--^^^ 

(100 mg, 0.27 mmol) ^^fe. 2- ( 3 - t Kn dr-^:7cc::^/^) -4, 4, 5, 
5 ^ p{ ^/V- 1 , 3 , 2 - v^;r=¥f-:?i? n 7 (90 mg, 0.41 mmol). If ( f V 

_o_ I, y /u^:^7^iy) ^^vi^^^dDi^i^ V (20 mg, 0.025 mmol). >^^-fe->' 
t^A (200 mg, 0.61 mmol). 1, 2 -v'^ ^>v':3l^5r^ (2.0 mL) *3j;t57K (0.5 mL) 
;g.^V-^T. 1- [3- (3 -t Fn=3fv^:7^c^/^) -2- (2-?^ h^x^^^M - 

^4 i:|Wl«t^bT. #fetbfc'fk'^#l^^b. /V (2.0 mL) *d J; mmol/Lmb7K 

^(D 1 , 4 - v';^^f->'itlR (2.0 mL) ^fflV^T. {li^^ 1 3 4 (46 mg, 56%) ^# 
fc„ 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 2.52 (s, 3H), 2.66 (t, J = 7.8 Hz, 2H), 3.07 (s, 
3H), 3.27 (t, J = 7.8 Hz, 2H), 6.31 (s, IH), 6.60-6.65 (m, 2H), 6.74 (m, IH), 7.21 (t, 
J = 7.5 Hz, IH); APCI-MS (m/z): 301 (M-H)". 

mmmi3 5i 

1- [2, 4-i^t: Kn^i/— 5 — ( 3 -^>'v^/^:^^v':7c3^::^/v) -6— (2 — 7^ 
l.drv'^^yl') -70:^=^/1^1 J'y {.WL-^^aX 3 5) 

(Xfll) ^»!ll 3 4-^-#btl.S 1- [3- {3-\iYn^l/ya^^lV) -2- (2 
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-7« h-^iy:J^^/U) -4, 6-« (p« h^-y?^ h^iy) y zx^^?V\ ct^J^./ ^ (25 mg, 
0.064 mmol) ^N, N- v^p? ^^/P^iN/^AT $ K (l.O mL) f^I^^^ U >^^:=57 U r>A (35 
mg, 0.25 mmol) :3o J; tt^^'f b--^ ^-j^/k (0.02 mL, 0.17 mmol) Sr;!]Px.Ts I B#Fh1 

^yj^^u-rh^'vy^— (i^^^^/Wn-^^1^^^=l/4~l/2) itX^M 1 - [ 3 
- (3—^y>^/u:t^zy:7:xu^/u) -2 - (2-^ hdrv':2i5^/i/) -4, 6 - (p< 
h^-y^ ^dr^>') :7a::=/^] oi^J?/^ (30 mg, 97%) Sr#fCo 

iH-NMR (270MHz, CDCI3) 6 (ppm): 2.55 (s, 3H), 2.67 (t, J = 7.2 Hz, 2H), 3.10 (s, 
3H), 3.22 (t, J = 7.2 Hz, 2H), 3.27 (s, 3H), 3.49 (s, 3H), 4.99 (s, 2H), 5.06 (s, 2H), 
5.20 (s, 2H), 6.77-6.80 (m, 2H), 6.88 (s. 1H), 6.96 (m, IH), 7.26-7.45 (m, 7H). 

/l/^^->:7aiC:^7^) -2- ( 2 - 7« f =^ i/^^/l/) —4, 6 - tT;^ (t^ h ^^X^^ b :3r 

:7aic:^/k] ^iJ!-/:/ (30 mg, 0.062 mmoD t^h^ p^^y—ju (2.0 mL) *5j:tJ« 
4mol/L:^'fl::7K»(^ 1 , 4 -v^;^=¥f->'^?i^ (2.0 mL) ^;^V^T.'^b^#» 1 3 5 (13 mg, 
53%) ^#fcc 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.68 (s, 3H), 3.00 (t, J = 7.8 Hz, 2H), 3.13 (s, 
3H), 3.22 (t, J - 7.8 Hz, 2H), 5.07 (br s, IH), 5.09 (s, IH), 6.46 (s, IH), 6.86-6.83 (m, 
2H), 7.07 (m, IH), 7.47-7.25 (m, 6H), 12.1 (s, IH); APCI-MS (m/z): 391 (M-H);. 

immm i s e i 

1- {2, 4-v^t [2- (2-y h^Zy:^h^-» ^ff-?V\ -5- 

(x@ 1 ) mM,m 8 6 (O-TM 1 ^ iRlil^e: LT. mMM 9 2 (^x^ 1 -e#p5tt§ 2 - [ 3 , 

5 - tf ;^ h ^^r-^p^ h - 2 - :7 rc ^71^:7 ::^JV\ / ^JV (3.8 g, 12 mmol) 

/O^b. 60% 7k*'fli:^ b y (1.9 g, 48 mmol) ^ ^XI2 -y^^^^^/V 

y =f-jVau—'T;V (4.7 mL, 48 mmol) ^^V^Ts 1— [2— (2— h ^iy) 
^^/l'] - 3 , 5 - If ^ (7< h =3r>^p( h ^ v-) - 2 - ^7 ^c^/k^:/-^^:/ (3.8 g, 86%) 

iHNMR (CDCI3, 270 MHz) 6 (ppm): 7.40-7.33 (m, 3H), 7.21^7.18 (m, 2H), 6.76 (d, J 
= 2.3 Hz, IH), 6.72 (d, J - 2.3 Hz, IH), 5.19 (s, 2H), 4.98 (s, 2H), 3.51 (s, 3H), 
3.50-3.40 (m, 6H), 3.33 (s, 3H), 3.27 (s, 3H), 2.69 (t, J = 7.5 Hz, 2H). 

(Xm2) _h|5-e#6jtLfcl - C (2- f=3ri/^f^v-) ] -3, 

(p« h^i/^ V^-y) 2-^ ^:=-}V-<:y^ly (0.30 g, 0.81 mol) ^iJ^ n 

nTjs/WA (5.0 mL) \zMM\^. Ctf:^ {V3 ^ }V:^^7^V^y) a— K] -<^if^/ 
(0.34 g, 0.81 mmol) ^^n^ t^M (0.21 g, 0.81 mmol) ^yf.^'^XnXX^ 305>^# 

fc^S^ixy ;^7<JrVk;^-7 n-x' hi}^'^:7^— (@l^^^/Wn-^=3^f-^^=l/3) t^lT 
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mmV. 4-3— K-3- [2- (2-7^ b^iX^ f=3ri/) -1., 5-\f:^ 

h=3ri/) - 2-:7rr:C=:7V-<:/'^^^ (0.31 g, 76%) ^W^o 

ESI-MS (m/z): 503 (M+H)+. 

(xMs) MMm 6 9 (Dxa 1 1 mm\^ ux. jtfa-t?# btts 4-3 - k-s - C2 

_ (2 -7( bd^v':3i h=3r-^) ^f^/^] -1, (7^ h=3fv/;^ f^^rv-) -1-'7 

^^}V-<iy^:y (2.6 g, 5.2 mmoD (50 mDs t^^:^ ( h y :7 :^^::^/^/^^;^ 

7^ >-) v?!^7i=^(n)v^i57 n y K (370 mg, 0.52 mmol) ^^XJ Y U y^^JV ( 1 —o^ 
y^X (2.5 mL, 7.3 mmol) T*^abfcm> $ ^9 t Ka:7^^^ 

(50 mL) :i3j;tJ^2mol/L:^^ (30 mL) X^SU 1- {2- [2- (2-^ b^rv^^^ 

^ / (2.4 g, -^mM Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.56 (s, 3H), 2.67 (dd, J = 8.1, 7.2 Hz, 2H), 3. 
27 (s, 3H), 3.30 (s, 3H), 3.40-3.31 (m, 6H), 3.50 (s, 3H), 5.00 (s, 2H), 5.20 (s, 2H), 
6.88 (s, IH), 7.19-7.16 (m, 2H), 7.38-7.31 (m, 3H). 

(Xa4) ±tB-e# bttfc l-{2-C2-(2-7«h h ^^/V^] - 4 , 

6 — If;^ (p« b=3r>'^ — 3 — :7 31 ::^7^:7 (0.40g)^7«^7 

(10 mL) l^l^^^f b. :^^ (3.0mol/L, 1.0 mL) ^;?]Px.T. 40°CX30^^1it«^ b/^Co 

;^'^^Vi/:=57 7-^^ 1=^^ (gm^^/Wn— ^^f-^=l/2) ^^Tlt^b, 
-fb-a^i^ 13 6 (0. 11 g, 55%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.70 (s, 3H), 3.02 (t, J = 7.3 Hz, 2H), 
3.47-3.31 (m, 9H), 5.19 (br s, IH), 6.45 (s, IH), 7.25-7.23 (m, 2H), 7.54-7.45 (m, 
3H), 11.97 (br s, IH); FAB-MS (m/z): 331 (M-i-H)+. 

[^Ji^jl3 7] 

1— {2, 4-v't Kn=3f>y— 6— [2- (2^;>< h^^/^ f=3fv/) ^^^^/V-] — 5 — 
(3_^ b^v^73i^/P) :7ciic::/W ^^y^' ('fk'^i^l 3 7) 

(X^ 1 ) 6 4 ©X?M 1 i: nWi^ bT. 116 (DXm 1 X# b tl.^ 2 - 

[ 3 ^ 5 _ tf ]> dri/^ b ^iy) -7:x.:^;V\ au^ J —/V (5.4 g, 22 mmol) &s 
60% imW^-r y y '^AiStai^mi^ (l.S g, 45 mmoDs 2 --y-'xi^:^ 
(6.2 mL, 34 mmol) *5j:t;«N, N- ^/l/:^/l-i^T ^ K (70 mL) ^fflV^T. 1 - 

[2- (2-7< b^Srv-^h^v-) ^^/l-] -.3, 5 - 1^;^ b^^rix) 
-If^- (6.6 g, 55%) ^W^o 

iH-NMR (270 MHz, CDCls) 6 (ppm): 2.86 (t, J = 7.4 Hz, 2H), 3.38 (s, 3H), 3.47 (s, 
6H), 3.54-3.69 (m, 6H), 5.13 (s, 4H), 6.56-6.59 (m 3H); APCLMS (m/z): 301 
(M-i-H)+. 

(Xm2) |IWJ1(^X^2 iPa^-bT. Ji|B-e#btT.fcl- [2- (2-7«f^ 
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iya:, hk-y) ^^/Vl - 3, U h^Z^p^ -<>'-^>' (3.6 g, 12.0 mmoD 

;0^B> N->^^n-^=i/N>^^^ 5: K (2.4 g, 13 mmoD SsitJ^N, N-i;?^ ^/^7^^/^AT 
^ F (50 mL) ^ffiV^T. 2-:/n^-l- [2 - (2-p< h^i^^h^Sfi/) o^^/V] 
-3, h^^iXp* h^iy) (4.6 g, 98%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.06 (t, J = 7.4 Hz, 2H), 3.39 (s, 3H), 3.46 Cs, 
3H), 3.51 (s, 3H), 3.72-3.35 (m, 6H), 5.13 (s, 2H), 5.21 (s, 2H), 6.75 (d, J = 2.5 Hz, • 
IH), 6.69 (d, J = 2.5 Hz, IH); FAB-MS (m/z): 380 (M+H)+. 

crM3) mmmi scqx^i iri^^t^ux. ±mx-nhtitc2 -y^n^- 1 - 12 

- ( 2 - ^ h ^iyoL ^ ^^/v-] - 3 , 5 — tf.>^ (p« h h (4.5 

g, 12 mmol) /^i^fe. i> n H/Jn/I/A (80 mL)^ B (3.0 g, 12 mmol) *5 J;t)«[fc"';^ ( b 
y :7/i/;^nr-fe h=3ri^) 3— Kl^^^^^^- (5.1 g, 12 mmol) Sr^V^r. 2-^^x2^- 
4-3— K-1- [2- h^Z^:^h^-y) ^9=-/^] - 3 , , 5 - ;^ (;^h^ 

h^-y) ^>-^> (5.6 g, 94%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.41 (s, 3H), 3.507 (s, 3H), 3.508 (s, 3H), 
3.57-3.72 (m, 8H), 5.20 (s, 2H), 5.21 (s, 2H), 6.87 (s, IH); FAB-MS (m/z): 506 
(M+H)+. 

(Xe4) ^»J6 9(DXmi i:l^i^{CbT. Ji|B-e#e5ttfc2-:7^n^-4^3 — 
K— 1- [2- (2 -pi h^->^h^iy) -3, (p« b^v^T^ b=3f 

v^) -<:/if (5.5 g, 11 mmol) (55 mL), f U -:f=f-;V ( 1 h ^i/fc" 

^/l/) (4.4 mL, 13mmo]) *3 j^tJ^lf;?^. ( b U ^^cncr^y^/jN^ :7 ^ ^) A(II) 
n y K (0.77 g, 1.1 mmol) "e^Sbfcft. $ f ^ t Kn :7 ^ >- (50 mL) 

*5j;tJ«2mol/Lit^ (30 mL) 1— {3-:/n^-2- [2- (2-;^ b=¥ 

V'::i^hdri/) 5=^/1.] -4, b=3rS/^ h>-SX) :7ai=/l'} ^iJ^/:/ (3.3 

g, 72%) S:#/Co, 

. iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.51 (s, 3H), 3.02 (t, J = 7.6 Hz, 2H), 3.36 (s, 
3H), 3.45 (s, 3H), 3.52 (s, 3H), 3.51-3.54 (m, 2H), 3.58-3.67 (m, 4H), 5.15 (s, 2H), 
5.24 (s, 2H), 6.89 (s, IH); APCI-MS (m/z): 42 1 OVE-i-H)* 

(X©5) ^ifeMl<Z)Xm3 i:|^J^JcLT. _hfB-e#b;rLfcl - {3-:/o^-2- 
[2- (2-^ h^sp.^rc hdri/) cn^/l'] -4, 6-lf;5<. h^rv-pj hd^^^x) -y ^ 
m/l/} / (680 mg, 1.6 mmol) t^h^ 3 - 7« b =3r;>:7 (300 mg, 
2.0 mmol). tf;^ ( h U -o— f 3J :7 ^ >-) v^«:>A(ll)v?i^ n 1; K (20 mg, 
0.025 mmol). ^^-fev-f^ A (I.6 g, 4.9mmol). 1, 2— v^p< b.^rv-^^^- (20 mL) *5 
^mV. (2.0 mL) ^;^V^T. l-{2-[2-(2-7<h f ^v-) ^^/V] - 4 , 

(7« h=3r:Xp< V^-y) -3- (3-7< b =3rix:7 ^r^/i/) rJcccnM^z^ y 
#fCo $fet3:^iiMl(Z)XS4 .J^I^^tJibT. ^btLfc-fb-a-W^Pj. p< 7 -/l/ (5.0 
mL) ^^ri^rx\mM.\\Liym<0\, 4-v':^=3rf-V^?^ (5.0 mL) ^ffiV^T. ^h^^l 
3 7 (390 mg, 68%) ^^^fc^ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.78 (s, 3H), 3.06 (t, J = 7.5 Hz, 2H), 3.31 (s, 
3H), 3.42 (m, 6H), 3.83 (s, 3H), 5.06 (s, IH), 6.47 (s, IH), 6.77-6.84 (m, 2H), 7.00 



■134- 



wo 2005/063222 PCT/JP2004/019742 

(m, IH)] 7.43 (t, J = 7.7 Hz, IH), 12.Q (s, IH); APCI-MS (m/z): 359 (M-H)". 

immm i 3 s ] 

6^cc^/^-5.- [2- (2-p« fdr-j/) ^^/v-] -4- (8-7« h=arv'::7 

j^^/i^) 3-z^:t—/u ^b-a^J^ i 3 8 ) 

^JfiMl 1 8 irl^itt^LT^ mmmi 3 7-r#foti.fc'fk'^i^l 3 7 (250 mg, 0.69 
mmol) -A^h^ ^ n (0.15 mL, 1.9 mmoD^ b V ^^7^T ^ >' (0.26 mL, 

1.9inmol) *5 J; rj?7" Kn:7^^/. (5.0mL) ^ffiV^T. 1- {4, 6— If;^ (^ 

h =3r v';^/I//J^'::^/l/;^^iy) - 2 - [ 2 - (2-?^ h ^i^^ h =3r i/) ^5=-/^] - 3 - ( 3 

b y (120 mg, 3.2 mmol)^ tK (3.0 mL) :iSXXIy^ b^t Kn:7^:/ (5.0 

mL) ^ffiV^T, 1, 5-lf>?> {?>■ h ^x^^ -3 - [2 

- (2-;^ b=35^v':3^ b=3ev^) - 2 - ( 3 -7^ b 'Sf iXl^oir^/k) -^^-if VSr# 

f::o ^ b . # b fhtz-ih^m 7mmoiyLr :/^c:^TC»^i5'y — /V-^l^ (5.0 mL) "e.^ 
S b. 'fb-^i^l 3 8 (llOmg, 46%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.18 (t, J = 7.6 Hz, 3H), 2.63-2.79 (m, 4H), 
3.32 (s, 3H), 3.35-3.43 (m, 6H), 3.82 (s, 3H), 4.86 (s, IH), 4.86 (s, IH), 6.34 (s, IH), 
6.79-6.85 (m, 2H), 6.95 (m, IH), 7.38 (t. J - 7.7 Hz, IH); APCI-MS (m/z): 345 
(M-H)-. 

CIIWJ13 9] 

1- {2., 4-v^t: Kn^>--6- [2- {2 - ?>• Y^iy=^ V^xy) ^"f-ju^ -5- 
(3-^^/i^:7^=/p) :7::c=/p} ('fb^4^i3 9) 

^JfeM 1 (DXm 3 t bX. I^JfeM 13 7 (DJLU 2 -CUbn^ 1 - { 3 -y^n 

^-2- [2- (2-7< b^^r-^:^^ b^^rv-) ^^/k] -4, 6 - tf ;^ (7^ b^^rv^^ b^ 
i/) y :x (1.1 g, 2.5 mmol). 3 — ^ ^/V'T'cnci^/l/y^'n (420 

mg, 3.1 mmol); If ( b V -o- b V /U:^:^':^^ >-) i^^ M.(Jiyz:^i^ n U F (40 mg, 
O.OBxxuoLod. ^m^-yp-^ (2.5 g, 7.7 mmoDs 1, 2-v^7« b^^i^^^iJ?:/ (30 mL) ^ 
XXJ^yk (3.0 mL) ^ffiV^T. 1- {2- [2- (2-^ b =¥i/^ b ^^v-) ^^/l^] - 
4, 6-1:^;:^ (7< b^^r-^T^ b=^>/) -3- ( 3 - p< ^7^:7 ^ — /l-) :7rncn/l^} rc^y 

(15 mL) *5J;t)«4mol/L:S'fl::7K^(^ 1 , 4 -v^;^-=¥l^>'^M^ (l5 'mL) ^^V^Ts 'fbi'^ 
1 3 9 (610 mg, 70 %) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2^41 (s, 3H), 2.70 (s, 3H), 3.03 (t, J = 7.9 Hz, 
2H), 3.31 (s, 3H), 3.42-3.33 (m, 6H), 4.99 (br s, IH), 6.46 (s, IH), 7.06-7.03 (m, 2H), 
7:28 (m, IH), 7.39 (t, J = 7.7 Hz, IH), 12.1 (s, IH); APCI-MS (m/z): 343 (M-H)-. 

IMWW 4 0] 

b y :7/i/::^ny ^>'>!.7W7iN^^^= 3 -t: Knd^v'- 5 - ( 2 — y b ^v^^^/l^) -4 
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mmmi 3 6(DJimix^nhtirci- i (2- (2-^ h^-y^h^-» ] 

-3, (7^ h=3ri/^ h=3rv') -2-:7a^c=:/P-<>'^^>' (410 mg, 1.2 mmol) 

i?^ n n ^ ^ :/ (10 mL) i^mM t° V (0. 10 mL, 1.2 mmol) J: tJ^^ y :7/i. 
• ^t:ipi^>-^;U7i^ixmm7m (0.20 mL, 1.2 mmo]) ^7jc^^T-e;5jn;^T. |^?USt?1H# 

=2/1) Ic:T*SSU> 'fb^#»1 4 0 (150 mg, iK^30%) §r#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 7.53-7.46 (m, 3H), 7.28-7.25 (m, 2H), 6.83 (d, 
J = 2.4 Hz, IH), 6.79 (d, J = 2.4 Hz, IH), 5.03 (br s, IH), 3.49-3.34 (m, 9H), 2. 69 (t,' 
J = 7. 1 Hz, 2H); APCl-MS (m/z): 419 (M-H)". 

mmm 141] 

/l^] -N- (2-p{ -N-^^/l^T-fe hT^ K ('fb-a-i^ 1 4 1 ) 

(XSl) ^iiMl(7)X@2t?#ejn-5 2-::/a^-3, (p« hdf 

:7rc^/l/it^7« ^/i/ (10 g, 28 mmol). h^Jn/V-A (240 mL) iC^Ml^-. SOX: 

-ea#b/^^5£), 3 (7.3 g, 29 mmol) *3 J: tj«[ If^;^ ( f V y jv^nT^ h^v') 
a-Kl-^^if^- (12 g, 29 mmol) ^li|ii$^c;?jn;^T. I^M^T-1H#PhW# b7h„ Kj^;:?^^^ 

^xn.m mm^umTxm^ u^^o # 6> tt/^^s^ y <^>i^:;^7 ^ a >^ n ^ h 

- 3 , 5 - t-;^. (p< h^v'P^ h driX) :7c:zrnyWi^^p{ ^/i^ (lO g, 76%) ^#fc„ 

iH-NMR (270 MHz, CDCls) 6 (ppm): 3.51 (s, 6H), 3.73 (s, 3H), 4.29 (s, 2H), 5.22 (s, 
2H), 5.23 (s, 2H), 6.94 (s, IH); FAB-MS (m/z): 475 (M+H)+ 

(X^2) ^JiM6 9(DXSl il^^JdUT. JrlB-I:1#f.;^6 2-:/n^-6-3- 
K- 3 , 5 - (p< b =3riyp< h =3f-^) -7 ^^^^jvm"^:^ ^/l- (10.4 g, 22 mmol) 
h y ^ ^ ^ =^i/tf=/P) (11 mL, 33 mmol) Sr. t';^ ( h y -70^:^7^ 

^NVv^i^i^dDv^i^n y K (1.6 g, 2.2 mmol) J: IK f 7^01 > (130 mL) 
Lfcft. $ b b ^ t Kn :7 ^ ^ (95 mL) J; t/2mol/Lit^ (95 mL) "C^ 
2 -Tir^/l^- 6 -:/n^- 3, 5 — tf ;^ (;^ h^->'p< h^v') :7cc^/Pi^^ 
^ ^/l- (6.6 g, 76%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.52 (s, 3H), 3.47 (s, 3H), 3.51 (s, 3H), 3.70 (s, 
3H), 3.94 (s, 2H), 5.19 (s, 2H), 5.25 (s, 2H), 6.98 (s, iH); APCI-MS (m/z): 391, 393 
(M-i-H)+. 

(x^s 3) mMm 1 (Dxs 3 1 nm.\^ lt. jiiB-cttP^tLfc 2 -r-fe^/i— e 

•=t-3, (7« b^^rv'^ :7ccc::^y^i^^7<^7l/ (1.1 g, 2.8 mmol) ^^fe. 
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3 _ ^ e^zy^ :^=^;uy^ u (630 mg, 4.1 mmrnol). (hV -o- > V 

^) ^^°7v^'^?i^CIDv'i5' n V K (220 mg, 0.28 mmoD> ^^"fei^^^A (2.7 g, 8.3 
mmol). v;^;^ h:3f>^cc^^/ (20 mL) *5<ttJ«7K (4mL) ^ffiV^T. 2-Tir^7k-3, 

5-tf>^ (7« ^^>-7« h.^^fv-) -6- (3-;^ b=3ri/7^^/V) :7c^^7l^i^^;^ 
(1.1 g, 99%) Sr#fcio 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.57 (s, 3H), 2.31 (s, 3H), 3.49 (s, 2H), 3.52 (s, 
3H) 3.59 (s, 3H), 3.78 (s, 3H), 5.05 (s, 2H), 5.24 (s, 2H), 6.69-6.73 (m, 2H), 6.87 (m, 
mi 6.98 (s, IH), 7.29 (t, J = 7.7 Hz, IH); FAB-MS (m/z): 418 (M-t-H)+. 

(X©4) «^!|9<DXm2i:l^ai-b-C. Jn|BT-#btVfc2-T-fe9=-/l--3, 5- 

H-;^ (7« b'^^-v') -6- (3-7^ y^=-^^mm^^^^ (500 

mg 1. 2 mmoD ^^fc. Imol/LTK^fl^-^ h y -^^Tkm^ (5.0 mL) ^X.XI^ ^ J -/V 
(lo'mL) ^fflV^T. 2-Tir^/l/-3, (7^ h^v-7< -6- (3- 

^ V^-y-y ^:=-)V) ^ ^^jVmm.-^m^o $b^-«M9<DX@3i:|Rl«i-b-C. # 
btL/c-fb^il^/O^b. 1- C3-- (v^T^^/VT^y) :/ntV^] - 3 -^^>l-::&/l-#i> 
^ ^ F • (230 mg, 1.2 mmol). 1 - 1 Kn^rix^^^y f y T^Z-JV - 7KfP«l^ 

(180 mg, 1.2mmoD. N- (2-^ \.-^%,=^^}V) :^^)Vr%iy (0.13 mL, 1.2 mmol) 
*5j:t>*iJ'nn>iN/V^ (10 mL) ^ffiV^T. 2- C2-T-fe^/^-3, 5 - tf (t^ b 
h^v-) -6- (3-7^ h=3rv-7cx.^/P') -N- (2-7«h=^v^^ 

^^1/) -N — ^^^i/T'ir hr 5: K (90mg, 15%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.58 (s, 3H), 2.69 (s, 1.5 H), 2.86 (s, 1.5H), 
3.11-3.55 (m, 15H), 3.75 (s, 1.5H), 3.77 (s, 1.5H), 5.03 (s, 2H), 5.22 (s, 2H), 
6.72-6.75 (m, 2H), 6.87 (m, IH), 6.94 (s, IH), 7.28 (m, IH). 

(X^ 5) 1 (O-XM^ h Wmc:- bT. _LfB-t?#e>nfc 2 - C 2 -T-fe^/l-- 3 , 

(;^ b=3f-:X7« b=3rv^) - 6- (3-7^ ys^-yy -y ^=.)V\ -N- (2 

_^ Ye^^y^=f-jV) -N-T^^/l^T-fe hr ^ K (90 mg, 0.19 mmol) 4mol/L^ 
^(.^^(^ -L ^ 4 -^^i^e^^y^i^ (1.5 mL) *5 j;t>'7« ^ / — (1.5 mL) ^ffiV^T. 
jb-a-ifel 1 4 1 (30 mg, 41%) ^#fcc 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.54 (s, 3H), 2.90 (br s, 3H), 3.32-3.63 (m, 9H), 
7.31 (m, IH), 3.77 (m, 3H), 6.29 (m, IH), 6.77-6.88 (m, 2H), 6.91 (m, IH); 
APCI-MS (m/z) :. 386 (M-H)". 

• C^Wdl 4 2] 

(Ib-a^i^l 4 2)- 

(X@l) «^!jlOXfl4 ^I^#^-LX. ^»jl 4 1(^X^3 -e#bttfc 2 -T 
^^^^_3^ (7< h^-^p^ h^v') -6- ( 3 b =3^-^^:7 31^/1/) 

/H^^T^^/l/ (410 mg, 0.98 mmol) t^h . :^ ^ ^ - (4.0 mL) *3 J: mmol/LM'fliTK 
^(Z)l, 4-v^^=3fi^:/^^^ (4.0 mL) SrfflV^T. 2 -r-fe9=-/V- 3 , 5-i^tFP 
6 _ ( 3 - p< h ^i/yau^)^) y^^)VW^:^ (320 mg, 98%) Sr#fc„ 
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iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.56 (s, 3H), 3.46 (s, 2H), 3.61 (s, 3H), 3.79 (s, 
3H), 6.37 (s, IH), 6.82-6.84 (m, 2H), 6.94 (m, IH), 7.37 (t, J = 7.7 Hz, IH); 
APCI-MS (m/z): 331 (M+HK 

(Xg2) 118^ UT. _hlB-e^i=&ftfc 2 -r-^^/^- 3 , 5 - v^t 

Kt3 dri/- 6 - ( 3 - ^ h ^iyy :7 cn^/l-i^^^ ^/V (320 mg, 0.97 mmoD 

^V2 ^/V (0.2 mL, 2.6 mmoD. b V ^^z^/i^T ^ (0.4 mL, 2.9 mmoD 

:j3J:tJ«7" b 7 1= Kn:7^i/ (5.0 mL) MV^T. 2-T"fe^/V-3, 5 - t^;^ (t? b 
=3riX;?77V7}?c:^/l-;3-=3riX) - 6- (3-7^ h^-^y :7 ^7^%#T. 

^btLfc'fb^^jO^b. 7K*'fb^'>*-t- b y -^i^ (210mg, 5.5mmol)s tR (3.0 mL) *3 
J: b^ t Kn:7^^ (5.0 mL) ^ffiV^T. 2-^=f-/l^-3, 5-« (^b=3rV 

hi^. # b tlt^^h^S^ 7mmol/LT ^ T <Z5 7< 7 — /^^^ (5.0 mL) -C^S 
^^•^#1 1 4 2 (170 mg, 55%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.58 (q, J = 7.5 Hz, 2 
H), 3.46 (s, 2H), 3.61 (s, 3H), 3.79 (s, 3H), 6.37 (s, IH), 6.82-6.84 (m, 2H), 6.94 (m, 
IH), 7.37 (t, J = 7.7 Hz, IH). 

immm 143] 

6 - Ji^/l^— 5 — ( 2 - t: — 4 — ( 3 — ^ h ^iy-^a^L^/U) ^l^-f 

^-1,3 - v?;^— 71- ({b-a-^J 143) 

mmm a 2 oxs 1 ^ i^^^c: ut. 1 4 2 b t^fc^fc-a^^j 142 (120 mg, 

0. 38mmol) ^^h. TKP^-ft^T/^^ ^ !> A U ^ (60 mg, 1.6 mmol) :JoJ;7^ h^t: K 
n :7 ^ V (5.0 mL) ^^V^T. ^fb-a-^l^ 14 3 (lOO mg, 91%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.14 (t, J = 7.3 Hz, 3H), 2.64 (q, J = 7.3 Hz, 
2H), 2.72 (t, J = 7.7 Hz, 2H), 3.53 (t, J = 7.7 Hz, 2H), 3.79 (s, 3H), 4.83 (s, IH), 6.10 
(br s, IH), 6.29 (s, IH), 6.78-6.84 (m, 2H), 6.92 (m, IH), 7.36 (t, J = 7.9 Hz, IH); 
FAB-MS (m/z): 288 (M+H)+. 

imikmi 4 4] ■ 

5— (2-T]) — 6 — 4 — ^cc^/P^^-if V— 1 , 3— 

^—71^ (ih-^mi 4 4) 

(XM 1 ) MMm 6 4 COXfS 1 t Wim\<:i UTs ^ifeM 8 3 (DUm 1 -t?#f3;rL}^c 2 - [ 2 
— 3^^7l/-3, 5 — t";^ b^v^T^ b^v') — 6 —7^:^/1^ 17:^::^/^] az^ / —/U 
(172 mg, 0.497 mmol) ^^h. 60% /K^'fl^'t- h P ^ J^^m'^^Wc!^ (78.2 mg, 1.95 
mmol) ^XXfM:'\tT ]) (O.lOO mL, 1.18 mmol) ^ffiV^Ts 3 - ( 2 -T U /V^^ 
x/a:.J-)V) - 4 -oi^/v- 1 , 5 — If ^ (;>< b ^ iXp^ b =3riX) — 2 — :7 
(115 mg, 60%) ^#fcio 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.64-2.84 (m, 4H), 
3.23 (s, 3H), 3.26-3.36 (m, 2H), 3.52 (s, 3H), 3.71 (ddd, J = 1.3, 1,6, 5.4 Hz, 2H), 
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4.94 (s, 2H), 5.02-5.16 (m, 2H), 5.22 (s, 2H), 5.76 (ddt, J = 10.4, 17.3, 5.6 Hz, IH), 
6.85 (s, IH), 7.15-7.23 (m, 2H), 7.27-7.45 (m, 3H). 

(x@2) mmm 2 5 oxis? t mm\^ \^x^ _Lfa-e#b^-xfc a - ( 2 - t y 

:y (40.7 mg, 0.105 mmol) ^O^fe. y^;v (4mL) id^Xl^^^ (0.2 mL) Sr^^V^ 
-C> it-^^lAA (27.4 mg, 87%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.67 (q, J = 7.5 Hz, 
2H), 2.68-2.78 (m, 2H), 3.28-3.36 (m, 2H), 3.75 (ddd, J = 1.3, 1.5, 5.7 Hz, 2H), 4.50 
(s, IH), 4.86 (s, IH), 5.04-5.18 (m, 2H), 5.76 (ddt, J = 10.5, 17.2, 5.7 Hz, IH), 6.36 
(s, IH), 7.22-7.32 (m, 2H), 7.38-7.54 (m, 3H); FAB-MS (m/z): 299 CM+H)+ 

imMm 14 5] 

ii^-h^o 14 5) 

(xm 1 ) mmm e 4 (?5xm 1 1 mWi^\^x. mmm 123 (djlu 2 t'# fe;^.^ 3 - 

.[2— ^^/l/-3, b^v^T^ h=3r->-) - 6 - :7 n:.^7V:7 ^^/l/] :7"n^^ 

/—;V (204 mg, 0.566 mmol) t^h. 60% 7J<*'fh-:^ b y AiS^ft^tS:^; (88.3 mg, 
2.21 mmol) *5 cfctJ^^'fbT U /l- (0.100 mL, 1.18 mmol) ^fflV^T. 3- (3-T ]J/W 
;^-.^ix-:/n tVi^) -4-^^/i— 1, (p< b -2-:7ct^/p 

^ ly^ U (18 1 mg, 8 1%) ^^fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.65 (m, 2H), 
2.40-2.50 (m, 2H), 2.69 (q, J = 7.4 Hz, 2H), 3.20 (t, J = 6.6 Hz, 2H), 3.24 (s, 3H), 
3.53 (s, 3H), ,3.78 (ddd, J = 1.3, 1.6, 5.6 Hz, 2H), 4.94 (s, 2H), 5.22 (s, 2H), 
5.06-5.24 (m, 2H), 5.82 (ddt, J = 10.4, 17.3, 5.4 Hz, IH), 6.83 (s, IH), 7.10-7.23 (m, 
2H), 7.26-7.42 (m, 3H). 

(XS 2) 2 5 (^X@ 2 ^ nm.\^ bT. XIBTlt btLfc 3 - ( 3 - T y /V^dr 

v^^^n yfjv) - 1 , 5 — tf :^ (^ h ^-y^ Y -^^y) — 4 —au^jv— 2 - >^ c^^cr^/P-^^- 

(46.8 mg, 0.150 mmol) t^h. J (4mL) *5j;tJ«^g:^^ (0.2 mL) 
\^-X^ it^S^ 1 4 5 (28.4 mg, 61%) ^^^Co 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.19 (t, J ,= 7.4 Hz, 3H), 1.52-1.64 (m. 2H), 
2.38-2.48 (m, 2H), 2.65 (q, J = 7.5 Hz, 2H), 3.21 (t, J = 6.5 Hz, 2H), 3.79 (ddd, J- 1.5, 
1.5, 5.5 Hz, IH), 4.50 (s, IBD, 4.81 (s, IH), 5.10 (ddd, J = 1.3, 3.1, 10. 3 Hz, IH), 
5.18 (ddd, J = 1.7, 3.5, 17.2 Hz, IH), 5.81 (ddt, 10.5, 17.2, 5.5 Hz, IH), 6.35 (s, IH), 
7.24-7.31 (m, 2H), 7.36-7.53 (m, 3H); FAB-MS (m/z): 313 CM-l-H)+. 

mmm 145] 

6 - Ji^/k- 5- [3- {2-^ V ^v':^^ h :7°n tVl^] 

1 , 3 -v^;t-/l- iit-^'^ 14 6) 

(xa 1 ) mmm 6 4 69x^ 1 1 mW(^ lt. i^jsm 123 ox® 2 -e# bi^t^s 3 - 
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[2— 3, 5 — h^i^y^ h^-:y) — <o zx-^-jvy :7°a/^ 
/—/V (164 mg, 0.456 mmol) t^h. 60% TK^'fii'^ J^W^Wj^W^ (142 mg, 

3.54 mmoD :}3 j;tJ« 2 - ^^'n^o^^/l-T? ^/V:^^— (0.282 mL, 3.00 mmol) Sr.^V> 
-C. 4-:3^^/i— 3- [3- {2-^ :7"n hV^] -1, (^ 

V^-^:^ Y^-y) ^if >- . (1 13 mg, 59%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.50-1.70 (m, 2H), 
2.38-2.48 (m, 2H), 2.68 (q, J = 7.5 Hz, 2H), 3.23 (s, 3H), 3.20-3.27 (m, 2H), 3.35 (s, 
3H), 3.34-3.45 (m, 4H), 3.53 (s, 3H), 4.94 (s, 2H), 5.23 (s, 2H), ,6.83 (s, IH), 
7.17-7.23 (m, 2H), 7.25-7.42 (m, 3H). , ' 

(XiS2) 2 5 (DX@ 2 ^ IHil^s: LT. JtlB-e#fotT.fc 4 -^^/k- 3 - [3 

- (2-7^ b^v-^ b^^rv-) •fxi\f)V\ -1, (7« h^v^T^ b=3rS^) -2- 

^ :x.:^;V^ly^:y (111 mg, 0.264 mmol) zr.^ j^jv (4 mL) *3j;t;«Mi^^ 

(0.2 mL) ^^V^Ts ^(^-^^1 4 6 (92.2 mg, 100%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.52-1.65 (m, 2H), 
2.35-2.45 (m, 2H), 2.64 (q, J = 7.5 Hz, 2H), 3.24 (t, J = 6.7 Hz, 2H), 3.35 (s, 3H), 
3.35-3.46 (m, 4H), 4.50 (s, IH), 4.89 (br s, IH), 6.34 (s, IH), 7.23-7.30 (m, 2H), 
7.37-7.52 (m, 3H); APCI-MS (m/z): 329 (M-H)". 

■ \MW^\ 14 7]- 

5-^ [2- (2, 3-v^tn Y^^/^zfri jjf :3^^/V]. - 6 -:x,^;V— 4 --7 =^ 

jv^l^^iy—\, 3-i^;^-— /V (-fli-a^#jl 4 7) 

(Xfe 1 ) 14 4 ©X?S 1 -e# h tbfc 3 - (2— TV ;V:^-^-y^=^;v) - 4 — 

(;^ b^^Xp* h=3r>^) - 2 -:7cc::^/^^^^-e^^ (71.1 mg, 0.184 
mmol) ^T-fe b= bJJ/i^ (4 mL) i:7K (l mL) (T^M-^^^t^^j^ N-p«^/V^ 
yp-zj^y ^/-N-;^=¥v^K (56.4 mg, 0.481 mmol) *Dj:-0?2.5% W^Wl^y^^ J^(0 
t&tt-y^^jVT JVrn^M^W. (0.100 mL, 0:00799 mmol) ^MkrC^ ^?a-ei8BtPBl^ 

mJssrisM'ft;'^ b y !>A7Kf^^i^i:«^ufcf^. b y iJ'^-rr^i^Ls 'mm. 

l3:T*t^b. 3- {2- [2-^^/1^— 3, (7«b^->^b 
=3rv') -6— ^a^cr^/P^jr^^yV-] ccb=3riy} -zfri/^l^—l, 2.—i:>:^^7V (72.6 mg, 
94%) Sr#fCo 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.95 (br s, IH), 2.36 
(br s, IH), 1.64-2.82 (m, 4H), 3.24 (s, 3H), 3.16-3.26 (m, 2H), 3.30-3.40 (m, 2H), 
3.45-3.75 (m, 3H), 3.53 (s, 3H), 4.95 (s, 2H), 5.23 (s, 2H), 6.86 (s, IH), 7. 15-7.23 (m, 
2H), 7.28-7.45 (m, 3H). 

(Xm2) ||»!I2 5(5DXS2 i:|^Ji$tCbT. JilBT'#feHfc 3 - { 2 - [2-^^ 
/I— 3, (^ b=3rv^7« b=3r:y) - 6 -:7ain/ix:7a.^/l/] 3ib=3ri/} T^p^-n" 
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>--!,' 2 - v';:rwv (72.5 -mg, 0.172 mmoD ^S^bs / — /l^ (4 mL) *5 J; t)«^iiii: 
m (0.2 mL) SrfflV^T. 'ft^'^'i^ 14 7 (51.6 mg, 90%) ^#fCo 

iH-NMR (270 MHz, CDCI3/CD3OD) 6 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.60-2.80 (m, 
4H), 3.20-3.58 (m, 6H), 3.62-3.73 (m, IH), 6.34 (s, IH), 7.22-7.29 (m, 2H), 7.34-7.52 
(m, 3H); APCI-MS (m/z): 331 (M-H)-. 

5_ [3_ (2, 3^v?t n K=¥i/-7"n;^°=3^^» tW] - 6 -^^/V- 4 -:7,n 
^/u-<^^^:^-i, 3-v^;r-/i^ (fbr^i^i 4 8) 

(X@ 1) ^m^ll 14 5 <DXS 1 -e#btbfc 3 - ( 3 -r y /l-;^#i^:7'n t;Vv) - 4 
-cc^/l^-l, 5-tf;=^ (7« h^v^p? -2-:7a.-/V-^>'if:/ (65.2 mg, 

0.163 mmoD SrTir b MJ /V (4mL) :^J:tJ«7k (l mL) KmML-^ N-7<5^/l-^7^ 
y ^-N-;^^^--^^ K (58.4 mg, 0.499 mmol)' io^Xf2.5% mMi\:^:^ ^ Ac^tert 
-y^/l^T^^y^^—Z^WM (0.100 mL, 0.00799 mmol) ^M:^X. ^ia-T?18fJ#FBl^# b 

m^M^x^ mux2^mmw\^rcik. mm=^'^^^xt^m\^tic mmm^mmitrr 

T)^Mb. 3- {3- [2-J^^/V-3, (7« b=3rv^) -Q-^:x. 

^ju^du^ju^ :/a^°;3rix} :/n/^>--l, 2-v?;a— /l- (59.0 mg, 83%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.60 (m, 2H), 
2.05 (br s, IH), 2.33 (br s, IH), 3.24 (s, 3H), 3.20-3.35 (m, 4H), 3.53 (s, 3H), 3. 
50-3.78 (m, 3H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 8s, IH), 7.16-7.24 (m, 2H), 7. 
28-7.44 (m, 3H). 

(Xfe 2) mmW^l 2 5 (DX@ 2 ^ IWIlt^- bT. iilBTi^ fetbfc 3 - { 3 - [2 

/~?>^-l, 2-v';^— 71/ (58.0 mg, 0.133 mmol) /I/ (4mL) :^3j:t)«iii 

(0.2 mL) ^^V^Ts 'fb^t? 1 4 8 (42.3 mg, 92%) ^#fCo , 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.48-1.64 (m, 
2H), 2.34-2.46 (m, 2H), 2.63 (q, J = 7.4 Hz, 2H), 3.20-3.76 (m, 7H), 6.32 (s, IH), 
7.20-7.28 (m, 2H), 7.33-7.50 (m, 3H); APCI-MS (m/z): 345 (M-H)". 

C^m^J 14 9] 

6-:3i^/k-5- [2- {1-:^ ^f-^^^l -4- (3-7«^/^:7 3^ 

^/V-) ^y^y-\, (>fh-a'i^l4 9) 

HifeMl 1 8 <!;mii^bT. \ 3 9-e#btLfcfli^til 3 9 (410 mg, 1.2 

mmol) ^^fe. n ^71^ (0.2 mL, 2.6 mmol). > U ^^JVT % V (0.4 mL, 2.9 

mmol) *5j;t>*7"f7fc Kn:7 7^^ (5.0 mL) ^^V^T. l-{4, (7« f=¥ 

^yiJ)Vi$.^jVir^-y) -2- [2- (2-p«>=¥v'^ h^^i^) ^^/l^] -3- (3- 
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y •y'A (210mg, S.S mmoDs 7k (3.0 mL) '*d j; tJ«7" h ^ t Kn:7^>^ (5.0 mL) 
V^T. (pi h^->:^/U^=:^/U:t^>^) -3- [2- (2- 

7< fdrv-cn -2 - (3 ^-:^#fc„ ^ fj^;::, 

^i%hfhfz.it-^m^lm.mo\fLTl^^::^T.(D?i^ /--M^U (5.0 mL) "C^aU fl^-a-^ 
1 4 9 (180 mg, 45%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.17 (t, J = 7.6 Hz, 3H), 2.38 (s, 3H) 
2.77-2.62 (m, 4H), 3.32 (s, 3H), 3.43-3.32 (m, 6H), 4.53 (s, IH), 4.89 (br s, IH), 6.34 
(s, IH), 7.04-7.07 (m, 2H), 7.20 (m, IH), 7.36 (t, J = 7.7 Hz, IH); APCI-MS (m/z): 
345 (M-H)-. 

2- l2-a^^;V-3, 5 -i^^fc Kn dri/- 6 - (3-^ h^l^y ;xu=^/V) :7 
-N- (2-;^ V-^l^=^^7V) -N-;^^7^T"fe hT^ K ('fti'^#H 5 0) 

(X@l) 2 3 , (7« h^^i^-^ b^v-) ^/i^ (300 

mg, 1.0 mmoD ^^na^^/i^A (9.0 mL) tc:^j|?b. -ZO°C-VmW\^'^it^hs ^t^m 
(260 mg, l.Ommol) *5 j;t>* [t";^ ( hU :7/i/::e-n T-fe h =¥->') 3— KI ^^^^^V (440 
mg, 1.0 mmol) SrJiMv5^;?I[I;tT. IWI^U^-ei^TOW Lfc„ m.^^U^m\^m^l\^:tmm. 

/n— =¥f->'=l/9~l/4) iZXmU 2 -a^'f-zU- 6 - a — K- 3 , 5 - t*;^ (;^ ^ 
=35- h ^iX) :7 c^/i/g^^^ ^/i^ (230 mg, 53%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz 
2H), 3.48 (s, 3H), 3.49 (s, 2H), 3.52 (s, 3H), 3.71 (s, 3H), 5.18 (s, 2H), 5.21 (s, 2H)' 
6.94 (s, IH); APCI-MS (m/z): 425 (M+H)+. 

(xa 2) 1 (DX^ 3 t mm\^ UX. _hlBX# b t^fc 2 -a^^/^- e - a - k 

-3, 5-tf;^(7« h^iX):7c3.^/l^i^^^^/W (210 mg, 0.49 mmol) 

3 h dei/:7a^^/i/#n >^m (110 mg, 0,72 mmmoD. tf;^ ( MJ -o- f U /U:^^ 
:7^^) /N°-7v^'>A(ll)^;':i^ny K (39 mg, 0.05 mmol). mm^^^^M. (480 mg, 1.5 
mmol). v^p< h^rv'^iJi':/ (4.0 mL) *5j;t)«7K (0.5 mL) MV^T. 2-3c^/i/-3, 
5-]f:^ (pi h^v-T^ h^i/) -6- (3 -pi h^->ya^=-/u) '7:x^^/uM'fmp^'f-'/u 
(I70mg, 85%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.62 (q, J = 7 3 Hz 
2H), 3.29 (s, 3H), 3.47 (s, 2H), 3.52 (s, 2H), 3.60 (s, 3H), 3.78 (s, 3H), 4.98 (s, 2H)' 
5.24 (s, 2H), 6.80-6.76 (m, 2H), 6.88 (m, IH), 6.93 (s, IH), 7.81 (t, J = 7.7 Hz, IH); 
APCI-MS (m/z): 405 CM-fH)+. 

(xm 3) mmm 141 (dj:u4 t mm\j^ ut. -trnxn^^tc 2 -sx^^/u- 3 , 5 
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— tf;^ h^^rv-p^ hds^i/) - 6- (3.-p« -^^^/V^^^^/v (170 

mg, 0.42 mmol) ^^b. (3.0 mL) *5 J; t>*2mol^7K^'fb-^ h y l^A^K^I^ 

^^V^T. 3, (7^ h^^i/p^ b^rv^) -2-^5^/^-6- ( 3 h =3^^>r:7 

, /I/T ^ >- (0.1 mL, 0.93 mmol). 1 - [ 3 - {i> ?^ ^}VT ^ y ) :7"a - 3 -zn 

^;Vti;Vi;^^J^ $ K-m^li: (170 mg, 0.89 mmol) *d j;^! - t Knd5^v'-<vy h y 
/l^ • TfcfPi^ (180 mg, 0.85 mmol) SrffiV^T. 2 - [ 2 - j:^/^- 3 , 5 _ tf^ 
C;^ h=3rv-7« bdrv-) -6- - :^ \^%^-y ^^jv) -7 z^^;V-\ -N- '(2-p«h 
-N-^^/UT-t bT^ K (93mg,46%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.11 (m, 3H), 2.60 (m, 2H); 2 77 (s 1 5H) 
2.90 (s, 1.5H), 3.57-3.17 (m, 15H), 3.75 (s, 1.5H), 3.77 (s, 1.5H), 4.96 (s, 2H) 5 22 
(s, 2H), 6.86-6.78 (m, 3H), 6.90 (s, IH), 7.26 (t, J = 7.7 Hz, IH); APCI-MS '(m/z): 
462 (M-i-H)+. 

(^ V-^l^:^ h^iX) -6 - (3-;^ hdriy:7cczz/i/) '7^=^;V\ ^N- (2 
-y hdp^/oz^/l.) _N-;,^^/^Tir bT5 K (93 mg, 0.19 mmol) ^^fe. 4mol/L:^ 
\\Lim(0 1 , 4 - v^;^=3rf->'>^;fg (1.5 mL) *5 J:t>V 7 —7V (1.5 mL) ^^V^T 
\\^-^m\ 5 0 (55mg, 77%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.07 (m, 3H), 2.53 (m, 2H), 2.82 (s, 1 5H) 
2.95 (s, 1.5H), 3.23-3.51 (m, 9H), 3.78 (m, 3H), 6.14 (s, IH), 6.88-6.91 (m, 2H) 7' 
30 (m, IH); APCI-MS (m/z): 374 (M-HH)+. 

C^»!ll5 1] 
v?;t-7P (ft-a^i^ 15 1) 

" (X@ 1 ) T/l/ri'^-^H^-ic^ ^j^^j 9 2 (^x?M 5 -e# btbfc 1- [2- (2-p«f 

(0.10 g, 0.27 mmol) -^t Vy\i}^u-7=7^^ (3.0 mL) f^^^f S?^^4°C^-e?^ 
M\^fzM.^ 0.5mol/LTebbe^^ (p— ^ n n — p— p< ^l.-:/ \_\fy^ (iy^ n^^^^ i^rr, 
=71.) 5^^r.r>^] .-^^^^i.;;.^^^ _^^) ^ ,.^1,::^^^^^ (0.65 mL, 0.33 mmol) ^Sr 
;tJDx.-C. ^M^T«L7t^;aSfe0.5R#ftm#Lfc. Si^i^M^^fc^ 6,(::0.5mol/LTebbe 

. (0.15 mL, 0.075 mmol) ^;!jPx.Ts ^?^TU5BtPB^^# bfc. R 
}^^U-^m^i^^^/U:^-T7U (50 mL) ^;!jP;tT#«^ O.lmol/LjK^^b"^ h y A 
7k^^ (0.10 mL) ^^IJ;tT:fe^^^L7c„ mmm^O.lxaolfLjkm^t.i- h V ^ J^^T^Mm 

(o.iomL) x^2mm^vtim. m7mm-^^^^^>-^j>.-vMmu -^94 h^mi.xmm 

f-7U/n-^^^ 1^=1/4) IZXmmL. A-^y^vi\f;V~3- (2-^ h^s^v-^^/P) 
-1, S-lf;^ (y b^aev-y hdev-) _ 2- :73^z^/l.-^^^V (87mg, 87%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.06 (s, 3H), 2.55-2.95 (m, 2H), 3 03 (s 3H) 
3.05-3.30 (m, 2H), 3.26 (s, 3H), 3.50 (s, 3H), 4.86 (br.s, IH), 4.97 (s, 2H), 5.19 (s,' 
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2H), 5.31 (br.s, IH), 6.87 (s, IH), 7.19-7.42 (m, 5H); FAB-MS (m/z): 373 (M+HK 

(XfS2) Jbf3Tl#£>:n.fc4-^ y:/n tVl^- 3 - ( 2 -7^ b ^^ri/^^^^/l-) -1, 5 
— (t^ h^iy^ h=3rv^) — 2 — :7 zc^/l^-O'-lf >- (82 mg, 0.22 mmol) y 
(15 mL) t^t^lfb. 10% ^-^y i^t7 J>.mM (50% wet., 70 mg) ^MX.X^ i^mM 
JET (0.3 MPa). S?U"ei2B#^^#UfCo mi^U-^mi:^ "7 ^ f^jiUTML. m 
m-^mm Ufco #fe;^^fc^S^^ ^ / —/I- (2.0 mL) \^mM 4mol/L4^'ft:7K*<Z) 1 , 
A--J^^-^>mm (2. 0 mL) ^M^X. ^M-T?3B#ftm#b7t. Si^i^f^trl^ltT't? 
^i^U.#6)tl.fcM^^:R^ji^n-v' hiJ^-^:7^— (7«i57y-/W^na7}N7Vi^=l/9) 

-a-^l^ 15 1 (39 mg, 62%) #/Co 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.40 (d, J = 7.1 Hz, 6H), 2.69 (t, J = 8.2 Hz, 
2H), 3.15 (s, 3H), 3.20-3.28 (m, 3H), 4.43 (s, IH), 4.77 (s, IH), 6.28 (s, IH), 
7.25-7.28 (m, 2H), 7.38-7.52 (m, 3H); FAB-MS (m/z): 287 (M+H)+. 

Tn^^^ff (C18H22O3 • O.IH2O) ^ L-C 

^SWit (%) G:74.99, H:7.82, N:0 " 

ti-^tt (%) C:75.02, H:7.76, N:0 - 

mmm 152] 

3_ (2—;^ b^ri/J^ h=3f-v/) j^^/k— 2 — v'cx.::^/^— 5 — (J^/V-^^ t-=&^/^^=^v') 
:7cn>— /l- ('fii'^tJl 5 2) 

mMmi S 6(DJlUlXnbfhtz.3, S-tr;^ h=3rS/^ f^i/) •- 1 - C (2 
_ (2— ^ ^;3fv^cn f^iX) ^^/l/) ] — 2 — ^^^^yU-^^-e^^- (0.080 g, 0.28 mmol) 
^N, N-v'p^^/l^Ji^/^^T?: K (2.0 mL) i^MMl^. :^-fb;^7V7 T'=E-^/1^ (64 g, 
0.56 mmol) ^^P;tTs ^tfi-Cl 0 M«# bfc. Si:&?^^7kl-?^^*Att. i^m^^/l^ 

7^=15/1) t^T|#^b. fb^^l 5 2 (3.6 mg. 3.5%) tr#rc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.66 (t, J = 6.4 Hz, 2H), 3.35 (s, 3H), 
3.52-3.45 (m, 6H), 4.88 (br s, IH), 5.34 (br s, 2H), 6.85 (d, J = 2.2 Hz, IH), 7.02 (d, 
J = 2.2 Hz, IH), 7.27-7.26 (m, 2H), 7.55-7.45 (m, 3H); APCl-MS (m/z): 366 (M-H)". 

immm 153] 

4- (3- {5-^^/1/- 2, 4-v^l: Kndri/-6- [2- (2-7< b^^i/^ 
i/) ^f^/i/] :7ct^7ix) :/^i/-2-;^:^ (^fk-a-^^ i 5 3 ) 

(X@ 1 ) ^M?>1 6 2 (7)Xf^ 1 ^ mmi^ bT . 2 -rc^/v- 3 , 5 - tf:^ (t^ f =3e i/ 
7^ b=3ri/) :7a:.^7l^i1^^7«9^7W (l.5 g, 5.0 mmo]) 7K*'fbT/l/^=^'^'-^y 
A (230 mg, 6.1 mmol) *3 j;t>^v'::E:^/i.ji— ^/i/ (30 mL) ^ffiV^T. 2- [2-::^^ 
7k- 3, (7« h=3r^Xp« h=3ri/) :7^::^7l-] J^^y— 7V (1.3 g,. 96%) ^#fCo 
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(n® 2) mmm e 4 oxm 1 1 mm\^ ux. ±.mxmhthfc 2 -. c 2 -.^^/i/- 3 , 

b^^rv-^ b^iX) :7air^/k] rc>y— /i^ (l.O g, 3.7 mmoD 60% 7k 

^it:-^ f y ^-hm^l^^Wc!^ (310 mg, 7.8 mmol). 2-y^V2^yi ^ dr-:y^^7^ (H ^L, 
12mmol) *5j:Ij?N, N- v^t^ ^/l^Tis/l/AT 5 K (70 mL) ^ffiV^T. 2 — 1 
- [2- (2-7« fdrv-rc fdrv-) ^^/k] -3, 5-.lf;^ (7« h^->?^ h^ev-) ^ 
^if:/ (510mg, 45%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.6 Hz, 3H), 2.63 (q, J = 7.6 Hz, 
2H), 2.92 (t, J = 8.3 Hz, 2H), 3.39 (s, 3H), 3.47 (s, 6H), 3.66-3.54 (m, 6H), 5.12 (s, 
2H), 5.16 (s, 2H), 6.56 (d, J = 2.3 Hz, IH), 6.67 (d, J = 2.3 Hz, IH); APCI-MS (m/z): 
329 (M-i-H)+. 

(xm 3) mmw^i 1 3 (Dum 1 1 mmi^ lt, Jbta-ir# e>^^fc 2 -^^^/u- 1 - c 2 

-(2 -pi b^iX^h^-»^^/V]-3, 5-t^;^(7< h^ri^T^ f^>^)^^/if^ (510 
ing, 1.6 mmol) n O/jN/P-A (15 mLX 3 (400 mg, 1.6 mmol) *d j; (3 [t' 

( hp :7/^;^t3T'^ h^ariX) 3— K] -O-^^ (680 mg, 1.6 mmol) ^j^V^T. 2. 
-^^/l^-e-a—F- 1- [2- (2-^ h^^v-^i h'^v') -3, 5-lf 

>^ (^ h'^v'^ b^v-) ^^'-e^:/ (440mg, 62%) SrfCo 

iH-NMK (270 MHz, CDCI3) 5 (ppm): 1.10 (t. J = 7.6 Hz, 3H), 2.75 (q, J = 7.6 Hz, 
2H), 3.25 (t, J = 8.1 Hz, 2H), 3.40 (s, 3H), 3.47 (s, 3H), 3.52 (s, 3H), 3.62-3.56 (m, 
4H), 3.69 (t, J = 6.0 Hz, 2H), 5.18 (s, 2H), 5.19 (s, 2H), 6.81 (s, IH); APCI-MS 
(m/z): 455 (M-l-H)+ 

■(Xa4) MMm 1 (DHIUS b LT. _h|2-e#6>nfc 2 -a^^/l^- 6 - 3 — K 

-1- [2- ( 2 h =3^^x01 h:3{-^x) a^^/l^] -3, (^ b^^-^) 

^^--e ^- (440 mg, 0.98 mmop 3 —TisjV^/v^ai^^^/Vi^^n (220 mg, 1.5 

mmol). \f:^ ( b U -o- h y /I^tJn;^ :7 ^ i/) ^^°^i^t> AdDv^^i^ n y K (40 mg, 0.05 
mmoDs A (l.O g, 3.1 mmol). 1 , 2 - v'^ h ^^r v'^cJ' ^ (lO mL) -$0 i: 

n?)^ (1.0 mL) ^m^^X^ 3- {5 -^^7^-6- [2- (2-7^ h v'^ f df- i^) 
^^/I^] - 2, (;^ h'^ev'T^ b^iX) :7cn::^/I/} ^i/Xr/V7''t K (320 mg, 

75%) Sr#fc. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 2.67-2.79 (m, 4H), 
3.23 (s, 3H), 3.40 (s, 3H), 3.31-3.39 (m, 6H), 3.53 (s, 3H), 4.95 (s, 2H), 5.24 (s, 2H), 
6.87 (s, IH), 7.49 (m, IH), 7.57 (t, J = 7.6 Hz, IH), 7.74 (m, IH), 7.86 (m, IH), 10.0 
(s, IH); APCI-MS (m/z): 433 (M-t-H)+. 

(x@ 5) mmm 2 (dx© 2 1 mm\^ lt. _htBx#6);^/c 3 - { 5 -^5^/1— e - 

[2- (2-^ bdr-ixai fdri/) ^^^l^] -2, 4 - tf ;^ (p< fdri/p? b=3r-^) 37 
^^XT/l^x t F (320 mg, 0.73 mmol) (Tir^/l^;^ ^ :7 :t 

:=^;l--^y.-^yly (350mg, l.lmmoOs b/I^^^' (10 mi). ^fflV^T. 4— (3- {5 

-rc^7V-6- [2- {2-?^ V^^y^Y^-y) =^^/Ul -2, 4-tf;^ (7« b=3rv' 
7« b^v') >^^7W :7c3^^/u) ;7^>_ 3_^>'-2-::^^ (320 mg, 92%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 2.38 (s, 3H), 
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2.66-2.78 (m, 4H), 3.20 (s, 3H), 3.30 (s, 3H), 3.33-3.40 (m, 6H), 3.52 (s, 3H), 4.95 (s, 
2H), 5.23 (s, 2H), 6.70 (d, J = 8.4 Hz, IH), 6.86 (s, IH), 7.56-7.24 (m, 5H); 
APCI-MS (m/z): 473 CV[+H)+ 

7V-6- [2- (2-^ ^^/l^] -2, 4-lf>?> (7« h^^r-:/^ 

t/) :7^^/W 17:^::^/^) — 3 — j:^^— 2 (320 mg, 0.68 mmol) 10% 

(100 mg) :$3XXjmm=^T/l- (10 mL) ^^V^T. 7k*;!]nHT 
(0.3MPa) . ^UX-SO^mmm 4 - ( 3 - {5 -^f^/V- 6-, [2- (2-^ 

^^57^^-2-;^-:/ (260 mg, 81%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 2.14 (s, 3H), 
2.69-2.80 (m, 6H), 2.92 (s, 3H), 3.23 (s, 3H), 3.31 (s, 3H), 3.32-3.41 (m, 6H), 3.51 (s, 
3H), 4.94 (s, 2H), 5.22 (s, 2H), 6.84 (s, IH), 7.01-7.04 (m, 2H), 7.15 (m, IH), 7.26 (t, 
J = 8.4 Hz, IH). 

-6 - [2- (2-p« b^v^^>=3r-» ^^/^] -2, b=3r-i/p^ h=3rv-) 

:7cn::^/U} -^a^^M :y— 2—:t> (260 mg, 0.54 mmol) ^ / — 7^ (5.0 

mL) ^xu4moifLm\:>7m(Di, 4 -i^:^^-^>^mm (5.0 mL) ^m^^x. ih^mi 

5 3 (190 mg, 90%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.15 (s, 3H), 2.65 (q, 
J = 7.4 Hz, 2H), 2.72-2.82 (m, 4H), 2.93 (t, J = 7.3 Hz, 2H), 3.32 (s, 3H), 3.36 (m, 
4H), 3.43 (m, 2H), 4.72 (br s, IH), 5.78 (br s, IH), 6.34 (s, IH), 7.01-7. 10 (m, 2H), 
7.20 (d, J = 8.0 Hz, IH), 7.38 (t, J = 8.0 Hz, IH); APCI-MS (m/z): 385 (M-H)". 

LMMm 1 5 4 ] 

6-3-^/1—4- [3 - (3 -t Kndr-^-:/^/V) -5 - [2- (2-;^ 

}> df^i/^ f ^ v-) ^^-^ 1 , 3 - v?;^— iih^'-^ 15 4) 

OM 1 ) IIJfeM 15 3 (DJim 6 ^^:*5V^T. Ste^i^ i: b-C 4 -^j^^/i— 2 - [ 3 - 

(3 — Kndr->:7^^/M :7^:^7l/] - 3— [2 - (2-^ h =3r v^n^ h dpv') 
-1, 5 (p« b=¥iy) (50mg,15%) ^#fCc 

IH-NMR (270 MHz, CDCI3) 6 (ppm): 1.11 (t, J = 7.4 Hz, 3H), 1.21 (m, 3H), 1.80 (m, 
2H), 2.65 (q, J = 7.4 Hz, 2H), 2.77-2.67 (m, 4H), 3.23 (s, 3H), 3.32 (s, 3H), 3.31 (s, 
3H), 3.32-3.38 (m, 4H), 3.42 (m, 2H), 3.79 (m, IH), 4.94 (s, 2H), 5.22 (s, 2H), 6.34 
(s, IH), 7.05-7.12 (m, 2H), 7.22 (d, J = 7.3 Hz, IH), 7.37 (t, J = 7.8 Hz, IH). 

(xm2) mMmi(DTM4tmmK\^x. ±mxnhtiti4.-=^^/i—2- [3- 

(3 — t Kndrv^:/^/!/) - 3- [2 - (2— y< b ^^riX^ b =3r^/) ^^/^] 

-1, (p< h^arv-;^ h^^rv-) -O-if:/ (50 mg, 0.11 mmol) ;0^bs 7^^/^ 

(1.0 mL) ^XXT4i^Lol/Lmt7i<.m(Dl; 4-i^:t^^l^mW (l.O mL) ^^V^T. 
ih-B-^^ 1 5 4 (35 mg, 82%) ^^tio 
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iH-NMR (270 MHz, CDGI3) 8 (ppm): 1.11 (t, J 7.4 Hz, 3H), 1.21 (m, 3H), 1.80 (m, 
2H), 2.65 (q, J = 7.4 Hz, 2H), 2.67-2.77 (m, 4H), 3.32 (s, 3H), 3.32-3.38 (m, 4H), 
3.42 (m, 2H), 3.79 (m, IH), 4.82 (br s, IH), 5.94 (br s, IH), 6.34 (s, IH), 7.05-7.12 
(m, 2H), 7.22 (d, J = 7.3 Hz, IH), 7.37 (t, J = 7.8 Hz, iH); APCI-MS (m/z): 387 
(M-H)-. 

2 — [2- {2-^^/]^- 3 , 5— Z^}^ 6 -':7 0:^=^/^:7 a^^/U) a^f=3rv<] 

r± fr^ K Wb^t/l 5 5) • 

(Xei) «M1 4 4®X@l-tr#&)tLS 3- (2-Ty /l-:^^^^^^/!/) -4- 
:3i^/l/.-l, S-t-;^ h=3rv^) - 2 -:7 jici^/V-O-if (405 mg, 1.05 

mmol) ^1, 4-v^;rd^f-^ (5 mL) i:7K (l mL) ©^E^^^^tc?^^? 2.5% mm 
fk^e-;^ 5: A(59tert-:^^/^T/l^= wv:^?^ (0.100 mL, 0.00799 mmol) *3j;tJ«ji3 
h y IJ'A (719 mg, 3.36 mmol) ^Mx.X. ^MT*18^^^#bfc„ KJ^^^l^ 

mi- h V ^ j>^xm^i^f^. mm^umTxm^\^. 2- {2- 12-^^7^-3, 5 

— h^v-p^ — 6 — i7^^7l^:7cn::^7l/]^ b=3r^/}:3i^^— 7lx (522 mg, 

100%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.66-2.88 (m, 4H), 
3.24 (s, 3H), 3.35-3.45 (m, 2H), 3.52 (s, 3H), 3.68-3.75 (2H), 4.95 (s, 2H), 5.23 (s, 
2H), 6.87 (s, IH), 7.18-7.23 (m, 2H), 7.28-7.44 (m, 3H), 9.52 (t, J = 1.8 Hz, IH). 

(X© 2) ±mxnbufc 2- { 2 - [2 -rc^/i.- 3 , 5 - 1^^^ (p^ h ^^yp^ h ^ 

i^) — & —-y =!u=:.;vy a^z=-;V\ a^ye^l/} ^^5^-^ — /V (326 mg, 0.840 mmol) ^tert 
- -f^f-jvnv =1 (5 mL) h 7X (4 mL) (OmkMm^MU 2 - =f-JV- 2-y^ 
7">' (2.00 mL, 18.9 mmol). "^mmmi- V3t7J>^ (400 mg, 4.42 mmol) 
m—i^Mi-. (400 mg, 3.33 mmol) ^M^X^ mi^XXI^WiMW bfc BMWL 

b. 2- [2 3; (7« b^^v-^ h=3rv') - Q —-^ a^=^;vy a:,^/V\ 

^ }.dri/@^^ (494mg, 100%) ^#fCo 

(XS3) ±|B-T?#Pjtl.fc2- [2-^^/1^-3, 5-lf;^ {7^ V^^^ 7^ V^^^) - 
6 -:7cn^/l'7ai^7V] ^b=3r>^i^^ (125 mg, 0.309 mmol) ^-J^ un ;^ ^ly (2 
mL) \Z.'mM\^. 1 - t Kt3=3r->^^y^ b U Ty—z^-Tk^U^ (108 mg, 0.800 mmol). 
7.0mol/LT^^^T(^^ ^J'/^/W^IS (0.900 mL, 6.30 mmol) *3j:t/l- [3— (v' 

p< ^/i^T 5: y ) y'n tvi^] - 3 — j^^/i/:/;?/!/^}?-:^^-^ ^ k •ii'^ii: (207 mg, i.os mmoD 

y uu^7uj>.xmm bfc„ ^^s^isfpmi^-^ b y A7K^^?^-e»bfcfts 

n-eby"^:7^— (y n n :^j^/Vi^/y y — /l-=20/l) ^^iTffi^b. 2- [2-^^/V- 
3, 5 — tf;^ (y b=3fv^y b^^fv-) — 6 — 7^:=-/^:7ccc:iyl/] hd^-^x-fe hT5: K 
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(52.1mg, 42%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.71 (q, J = 7.4 Hz, 
2H), 2.79 (t, J = 7.4 Hz, 2H), 3.32-3.44 (m, 2H), 3.52 (s, 3H), 3.67 (s, 2H), 4.95 (s, 
2H), 5.23 (s, 2H), 5.25 (br s, IH), 6.14 (br s, IH), 6.87 (s, IH), 7.15-7. 23 (m, 2H), 
7.30-7.45 (m, 3H). 

(xm4) mMM 2 5 (DUm 2 t UT. -htBTr#^;t^fc 2 - [ 2 -zc^/u— 3 , 

(50.0 mg, 0.124 mmoD ^^^5^/— /V- (4mL) i^BMl^. mMB: (0.2xaL) ^HU^X^ 
eO'C-ei.l^ra^^bfCo -SJS^l^i^^MJET^^^ili #e>tLfca^^5>Sl^iS:^' n 
-^f^7:7^ — (iJ'nn ^ y — /w=9/l) i^TltM ^b-^^l l 5 5 (12.7 mg, 

32%) ^#fCo 

iH-NMR (300 MHz, CDCla/CDaOD) 6 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 
7.5 Hz, 2H), 2.75 (t, J = 7.5 Hz, 2H), 2.70-3.00 (m, 2H), 3.32-3.44 (m, 2H), 3.67 (s, 
2H), 6.35 (s, IH), 7.22-7.29 (m, 2H), 7.35-7.52 (m, 3H); APCI-MS (m/z): 316 
(M+H)+ 

EHJSM 15 6], 

2- [2- (2-^^7V-3, 5-v>t Kn=^-':x- 6 — :7a.rr/^:7ai:=/^) h^ri/] 

- N - y ^/l-r ir h T ^ K (jli-a-^^ 1 5 6 ) 

(Xf^ 1 ) ^»!] 15 5 (DJIU 3 ^ I^i^^- bTs 15 5 (DX@ 2 -e#^t^fc 2 

- [2— ^f^/l— 8, 5 — t"':^ (p^ h=3rv^7« h:3rv') — 6 —:7 a^^/W^ ^ V 
e^-^m^ (125 mg, 0.309 mmol) 1 - t: K^^ ^ri^^^y' b V T^Z—fV • 7KfP#) 
(108 mg, 0.800 mmol). 40% y ^/VT ^ ^-oy / —jy^WL (O.lOO mL, 1.00 mmol) 
*5J;U?1- [3- (v^y^/i^T^:/) :7"Pt:Vi-] - 3 -^5=-/^;i7/P3j^^-i?-l' ^ K • 

m. (207 mg, 1.08 mmol) ^ffiV^T. 2 - { 2 - [2 3 , 5 - "tf h ^ 

h=3p.»_6-:7cc::^yl/:7ai^7l']:ii hdri/}-N-y^/kT-fe fT5: K (64.0mg, 
50%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 2.65-2.83 (m, 7H), 
3.24 (s, 3H), 3.36 (t, J = 7.3 Hz, 2H), 3.52 (s, 3H), 3.68 (s, 2H), 4.95 (s, 2H), 5.24 (s, 
2H), 6.26 (br s, IH), 6.88 (s, IH), 7.15-7.22 (m, 2H), 7.30-7.45 (m, 3H). 

(Xm2) ^JiM2 5<DX^2 ^m^iZlUT. _hfB-e#fe^fc2- {2- [2-^^ 
71/— 3, 5— (y b=3r^>y —&—-ya^:^;V'7^==-iV\ auye^^z/) — N — 

y^^/l-T-fefT^ K (60.0 mg, 0.144 mmol) -^au^ J^;V (4 mL) (Hf^jlf M*^^ 

(0.2 mL) mv^^-x. 6o°c-eLi0#rBm#bf-o ^j^??E^i^^MffT-e^il€ 

fcM^^^^iii^ (y n n ;}N7^A/y y —;v=QI\) \^xmWi 

'fl^-^iltl 1 5 6 (49.4 mg, 100%) Sr#fCo 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.60-2.80 (m, 
7H), 3.36 (t, J = 7.5 Hz, 2H), 3.68 (s, 2H), 6.31 (br s, IH), 6.36 (s, IH), 7.20-7.32 (oi, 
2H), 7.34-7.52 (m, 3H); APCI-MS (m/z): 330 (M-l-H)+. 
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mMmi 5 7] . 

2 — [2— (2— 3, 5 — v^t Kn:3rv^— 6 — :7c:c^7k:7a^::^/I^) ^hd^-^y] 
-N, N-v^p«^7l-rir hT^ K iih^mi5 7) 

om 1 ) mmm 155 <^xm 3 mm\^ ur. 155 (dx@ 2 ^ 2 

- {2- [2-^^/1—3, 5— f';^ (p« h^^rv-T^ h^ix) - 6 -:7^^7^:7ci^^7l/] 
^ b ^iX} (125 mg, 0.309 mmol) J^i^b. 1 - t ^rv^^^y h y T /i^ ■ 

'yk^am (108 mg, 0.800 mmol). 50% v^7« ^/^T ? ^^Oyjc^?^ (O.lOO mL, 1.00 
mmol) *5 j;tJ« 1 - C 3 - ^/U-T 5 / ) fcVW] - 3 -^^/^:^7/^;i?v':i' 5 K • 
it^lt (207 mg, 1.08 mmol) SrfflV^-C. 2 - {2- [2-ai^7l— 8, 

h^^>^ h^^^) — Q a^^^-JV-y a:.=^jV\ h ^iX} -N, N — V^P« '^/l^T^ h T 

5: K (58.4 mg, 44%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.80 (s, 3H), 
2.60-2.90 (m, 4H), 2.89 (s, 3H), 3.23 (s, 3H), 3.30-3.42 (m, 2H), 3.52 (s, 3H), 3.82 (s, 
2H), 4.94 (s, 2H), 5.22 (s, 2H), 6.85 (s, IH), 7.15-7.25 (m, 2H), 7.25-7.43 (m, 3H). 

(XfS2) ^WJ2 5(DXg2 XIETltbtbfc 2 - {2- [2-31^ 

;V-Z, (^ b'^v'P^ h=3rv') - 6 -:7cc::^/^:7cc::^7^] a^b=3r>^} -N, 

N-vfT^^/l^T-fe bT,5: K (55.0 mg, 0.127 mmol) t^h. (4mL) :j3j:t5 

^iilim (0.2 mL) ^ffiV^T. 'fb'^i^ 1 5 7 (32.6 mg, 75%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz, 
2H), 2.72-7.80 (m, 2H), 2.81 (s, 3H), 2.90 (s, 3H), 3.32-3.42 (m, 2H), 3.87 (s, 2H), 
4.48 (s, IH), 4.96 (s, IH), 6.36 (s, IH), 7.20-7.30 (m, 2H), 7.35-7.53 (m, 3H); 
APCI-MS (m/z): 344 (M+H)+. 

[|l»>115 8] 

2— [3— (2—^^/1^—3, Yvi^iy— Q—'y aL:=.;vy 3^^7V) rfn:^^ 

iX] Tir fr^ K ii^^mi 5 8) 

(X© 1 ) mi&m 15 5 (DXfe 1 1 w\m^ ur. «M 145 (d:lm 1 3 

- (3 -r y /l-':^=3r^^:/n tVl/) -4-:3z5^/^- 1, 5 - If ;^ (7« b^^rv'T^ b=3r-» 

- 2 — :7.cc:=i/l/^^/irV (352 mg, 0.878 mmol) t^h^ 2.5% gS^'fl:^;^ ^ !>i>.CDtert 
-Zf'^^VT /V=i^7l'W-W. (0.100 mL, 0.00799 mmol) *3 J^-O^jia ^^W.'i- ^ P !>A 
(732 mg, 3.42 mmol) *fflV^T. 2 - { 3 - [2 - Ji^/l— 3 , 5 - If b ^ v- 
P« b=3f>X) - 6 -73.z:i/l^:73zc=:7l^3 :3^^-^— /l^ (434 mg, 100%) 

(Xm 2) IIMM 15 5 (DXm 2 i! l^ilJC LT. ii|E-T?# b tl^fc 2 - { 3 - [2 

^/l 3, 5-lf> (7« b=^V^7« b =¥->-) - 6 -:73i:::^/P:7 T^OJj^^v'} 

^J'-^ — /I/ (272 mg, 0.677 mmol) ii^h. 2 - 2 -^^^l^ (2.00 mL, 18.9 

mmol). mM.mB.± (400 mg, 4.42 mmol) *3 J; "9 A^^XtK*"^ b P A 

(400 mg, 3.33 mmol) ^ffiV^T. 3 - [2 3 , 5 - tf ;^ (p< h b =3f 

v^) - Q --y a^^;vy a^^^M -fu^^ly^m (463 mg, 100%) ^#fCo 
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(x@ 3) MMm 1 5. 5 (Duu 3 1 lt. Jbia-e# hnt^s- 1 2 -=^^;V- 

3, 5 — \fy^{;^ h=3ri/) -6— :7rcc:^/l/:7rc=/i.] y^n7K=3riX@^^ (H5 mg, 

0.274 mmol) 1 - Kn^v^^:/^ f U T^— /l/ • 7K?P% (108 mg, 0.800 

mmol). l.OxaoirLTly^^TCD;^^ J —^l^MW. (0.900 mL, 6.30 mmol) :fDj;tj«l — 
[ 3 _ (,^;^ ^7VT 5 y ) :frz tVw] — 3 — 3n^/i/;^77l/kjs v^-f ^ K • (207 mg, 

1.08 mmol) ^fflV^T. 2- {3 - [2-^5^7^-3, (p« b^^fv-p^ h^rix) 

- 6-:73.^/v:7,:c-7V] -fxny^e^Z^} TirhT^ K (16.9 mg, 15%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.66 (m, 2H), 
2.40-2.60 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 3.30 (t, J = 6.1 Hz, 2H), 
3.53 (s, 3H), 3.73 (s, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 5.23 (br s, IH), 6.10 (br s, IH), 
6.84 (s, IH), 7.15-7.45 (m, 5H). 

(Xm4) ^MM2 5 0X@2 ilH^^CbT. _Lfa-^?#btLfc2-. { 3- [2-^^ 

br^ K (15.0 mg, 0.0359 mmol) t^h^ :xl^ J—;V (4mL) :33j:TJ«MiS^ (0.2 mL) 
^fflV^T. 5 8 (e.Omg, 51%) ^#fCo 

iH-NMR (300 MHz, CDCI3/CD3OD) 5 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.50-1.65 (m, 
2H), 2.30-2.70 (m, 4H), 3.30 (t, J = 6.1 Hz, 2H), 3.72 (s, 2H), 6.33 (s, IH), 7.25-7.35 
(m, 2H), 7.35-7.50 (m, 3H); APCI-MS (m/z): 328 (M-H)-. 

. \MW\ 15 9] 

2- [3— (2— J^^7V— 3, ^—-J\iY'^^^^—Q—'7 3:-=^;V'7zx:.:=-;V) t/HTif^ 

^y] -N-pf^/i^r-fe 5: k (fb-a^fei s 9) 

(X=S1) HmMl 5 50X^3 i^ l^^tclLT. IIJfeMl 5 8(DX@2 -e#e>tbfc3 

/K^iXg^^ (115 mg, 0.274 mmol) 1 - t Kcz Y ^)Ty^—;V • tK^P 

ife) (108 mg, 0.800 mmol). 40% p< ^/^T 5; >^<7)p< 7 — /l^i^?^ (O.lOO mL, 1.00 
mmol) *5 J; tJ« 1 - C 3 - (i^y ^/VT ^ y ) :7"n tVi^] - 3 -3z^7V:t;/i/;^^v^-r ^ K • 
(207 mg, 1.08 mmol) ^fflV^T. 2- {3 - [ 2 3 , 5 - (^ 

'(60.1mg, 51%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.45-2.55 (m, 2H), 
2.68 (q, J = 7.4 Hz, 2H), 2.82 (d, J = 4.9 Hz, 3H), 3.24 (s, 3H), 3.27 (t, J = 4.7 Hz, 
2H), 3.52 (s, 3H), 3.73 (s, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 6.15 (be s, IH), 6.85 (s, 
IH), 7.25-7.30 (m, 2H), 7.30-7.45 (m, 3H). 

(XfS2) ^ftM2 5 0XS2 ^I^^t^LT. ±|B-tr# b;ixfc 2 - {3- [2-^^ 
71^-3, 5 — tf:^ (7« h^^ri/^ h=3rv') — & —-7 a:.^7\yy z^=-7V\ >^^7}^°^-^-} — N 
-y^/I^T-fe hTS; K (58.0 mg, 0.134 mmol) %^h^ rc/J?/— 7^ (4mL) *5j;tJ«li4^ 
m. (0.2 mL) ^ffiV^T> 'fb-a-tl 1 5 9 (20.7 mg, 45%) ^#fCo 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.18 (t, J = 7.9 Hz, 3H), 1.50-1.65 (m, 
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2H), 2.40-2.70 (m, 4H), 2.81 (d, J = 4.9 Hz, 3H), 3.29 (t, J = 6.0 Hz, 2H), 3.72 (s, 
2H), 6.29 (br s, IH), 6.33 (s, IH), 7.20-7.30 (m, 2H), 7.35-7.50 (m, 3H); APCI-MS 
(m/z): 344 (M-i-HK 

LMMmi 6 0].' 

2— [3- 3, 5 — v^t Kn ^->-- 6 — :7cn;:^/Wr7a^^/l/) i^nTK^^r 

v-] -N, N-i^T^^/P-T-fe bT5 K ab-a-^l 6 0) 

(X^ 1 ) MMm 15 5 (DXm 3 i: UT. 15 8 2 X^nhfhfc 3 

- [2-^^7k-3, 5-tf;^ i;^ V^-^^ h^l^) - 6 -:73i^/l/:7a:.rr/i/] -t^h 
xK^ei/g^^ (115 mg, 0.274 mmol) 1 - Kn ^ix^^-y h U Ty'— /l- • zKfP 

^ (108 mg, 0.800 mmol). 50% v^7^^/^T5:^ 7k1^W (O.lOO mL, 1.00 mmol) j6 
J; 1 - C 3 - ^/i^T 5; y ) :/n fcVi^] - 3 -31^7^:^771^7^ v'^ ^ K -ife^ii: (207 
mg, 1.08 mmol) ^ffiV^T^ 2 - { 3 - [2 -:3i^7^- 3 , 5 - 1':^ (p? h b 

=¥ix) - 6 -:7:E.;^7i^:y3ic:^7^] zfni^'^iy} -n, N-v^^5=-y^r-fe ^ K (6O.2 

mg, 49%) tr#/Co 

iH-NMR (270 MHz, CDCla) 8 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 1.50-1.70 (m, 2H), 
2.40-2.50 (m, 2H), 2.68 (q, J 7.3 Hz, 2H), 2.92 (s, 3B), 2.93 (s, 3H), 3.23 (s, 3H), 
3.26 (t, J = 6.7 Hz, 2H), 3.53 (s, 3H), 3.94 (s, 2H), 4.94 (s, 2H), 5.23 (s, 2H), 6.83 (s, 
IH), 7.15-7.25 (m, 2H), 7.25-7,40 (m, 3H). 

(xm2) mmmz 5(Djin2 tmui^i^Xs ±m-vnhnr:i2- {3- [2-315^ 

7V-3, 5-t*;^ (y b^v^;^ h^i^) - 6 -:yc:^^/w:7ctc=.7l^] :7°n/K=¥->'} -N, 
N-v'p^^7^Tir hT5: K (58.0 mg, 0.130 mmol) ^O^b. ^^y— 71^ (4mL) *Dj:TJ« 
^ii:^ (0.2 mL) %.^V^-C. {b^i^ 1 6 0 (28.6 mg, 62%) ^nt^, 

iH-NMR (270 MBz, CDCI3) 5 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 1.50-1.68 (m, 2H), 
2.38-2:47 (m, 2H), 2.64 (q, J = 7.5 Hz, 2H), 2.92 (s, 3H), 2.93 (s, 3H), 3.27 (t, J = 
6.4 Hz, 2H), 3.96 (s, 2H), 4.49 (s, IH), 4.90 (s, IH), 6.35 (s, IH), 7.20-7.30 (m, 2H), 
7.35-7.50 (m, 3H); APCI-MS (m/z): 358 (M+H)+. 

immm leii 

6 —^^71/— 5— [2— (2— tKn ^iXJi f 535- — 4 — 7 ::^7l'^i/-^^ 

1 , 3 -i;?;^— 71- ({b^il^ 16 1) 

(X?M 1) 15 5 (DJIU 1 -e#btLfc 2 - { 2 - [2 -^^7^- 3 , 5 - If ^ 

(7< b=^->y f=3r-:y) - 6 -7a^^7V:7cn^7V]^ h^-jy} J^^-t"— (104 mg, 0^269 
mmol) tr7« ^y — /I- (5 mL) ^3:^^^?L. T^mit^t^mi- h])^J^ (32.5 mg, 0.859 
mmol) ^;!jBx.-C. ^M-ClB#rHW#bfCo S^&?l'a'#lt-7kSr;!jP;^i:. i^nn7}N7l/AT 

— ^dri^Wg^^:3z^7^'=2/l) ^clTSML. 2 - {2 - l2 3 , 5-}f:^ (y 
h^^rv-p^ h=3riy) - 6 :x,=^/]^-7 =r,^/l^l h^-y} / —/^ (55.4 mg, 53%) ^ 
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iH-NMil (270 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 1.76 (t, J = 6.2 Hz, 
IH), 2.65-2.82 (m, 4H), 3.24 (s, 3H), 3.36 (t, J = 8.0 Hz, 2H), 3.53 (s, 3H), 3.52-3.62 
(m, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 6.86 (s, IH), 7.15-7.25 (m, 2H), 7.30-7.45 (m, 
3H). 

•(X@ 2) 2 5 2 i: mmi^ bX. _b|BX#fetl.fc 2 - { 2 - [ 2 -3^^ 

— (54.0 mg, 0.138 mmol) :r.^/^;u (4mL) ^3j;tJ«^glt^ (0.2 mL) ^ffi 

V^T. it^!^ 16 1 (46.8 mg, 100%) Sr#fCo 

iH-NMR (270 MHz, CDCls/CDsOD) 6 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 2.66 (q, J = 
7.6 Hz, 2H), 2.66-2.80 (m, 2H), 3.56 (t, j = 4.6 Hz, 2H), 6.35 (s, iH), 7.20-7.30 (m, 
2H), 7.35-7.52 (m, 3H); FAB-MS (m/z): 303 CM-t-H)+. 

6 -^^/u- 5 - C 3 - ( 2 - t Kn ^i/^ b iX) tVl^] - 4 - :7 oi^/lz-^i/ 
1 , 3 - v';d— /V Ut-^m 16 2) 

(XS 1) HiSM 15 8 (DTM 1 X#b;i^fc 2 - { 3 - [2 -^^/i/- 3 , 5 - 1";^ 
(^ h^l^) ~ % - y a:.:=-;V-y :x.=^;V\ -fviT^-e^Z/] — (99.4 mg, 

0.247 mmoD (5 mL) \cmm^^ yK^Yb^Nl^*^ b 1>A (40.0 mg, 

1.06 mmol) ^Mk.X. ^MX1H#^^^ Lfdo S;?;:m'a'i^^C7K^;lJPx.Ts ^nnTis/l^ 

(n-^d^f-i^/H^^^ 5^/1^=2/1) ^^TftMb. 2- {3- [2-01^7^-3, 

(;^ b^i/;^ b^-:x) — 6 —-y =c::^/U'7 a:^:::^/U2 T^nxKdrv^} 31^57 y—/k (44.8 mg, 
45%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.65 (m, 2H), 
1.76 (t, J = 6.2 Hz, IH), 2.40-2.52 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 
3.20-3.35 (m, 4H), 3.53 (s, 3H), 3.55-3.62 (m, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 8s, 
IH), 7.16-7.25 8m, 2H), 7.28-7.42 (m, 3H). 

(xfe 2) mmm 2 5 c^xm 2 1 mm\z b-c. _hfBx# htiti 2 - { 3 - c 2 -^^ 

3,. 5-l:f;^ (y h^^v-y h^^rv-) — 6 — 73:^'^/l-:7mrr/l-] T'n /K^^ri^} ^i^^ 
y—jU (43.0 mg, 0.106 mmol) ^^h^ y^/U (4mL) *5 j; t)«^ft*i:^ (0.2 mL) ^ 
fflV^T. fli-a^i^ 1 6 2 (32.1 mg, 96%) ^#fCo 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.50-1.64 (m, 
2H), 2.38-2.55 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.26 (t, J = 6.4 Hz, 2H), 3.28-3.35 
(m, 2H), 3.58 (t, J = 4.6 Hz, 2H), 6.32 (s, IH), 7.23-7.35 (m, 2H), 7.35-7.50 (m, 3H); 
FAB-MS (m/z): 317 (M+H)+. 

mmm i e 3 ] 

5 - {3- L}f:^ (t Kn=3E-i/y^/P) y h^s-v-] ^u\f/U} - e -a^'f-zu- 4--7 
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:i:-7i;^^^-^V- 1, S-V?;^-/!- (jb^^l 6 3) 

OlU 1 ) MMin 12 3 (DT.U 2 -e^i= £. tt^S 3 - [ 2 -^^/U- 3, 5 - If ;^ b 
b=3r-^) - 6 -:7 j^r^/v:73^c:^/^] -T^nz-^y— 71/ (3.18 g, 8.82 mmol) 

o:!^ (50 mL) i^mmi^f^o nhtifr.mm\^ h y :7^:^/V73n;^:7^ (3.54 g, 13.5 

mmol). 4 5 i?^V— /V (1.96 g, 28.8 mmol) 3 iJ'* (3.81 g, 15.0 mmol) 

^ u^y-ify-y (n—-^f-W@^^^ 5^/^=20/1—9/1) tclTlt^L. 

3- (3-3— K7"ntVl/) -1, (t^ h=3rv^7^ h=3riX) -2-:7ai^/V-^ 
^-^^^^ (3.65g, 88%) ^#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.70-1.85 (m, 2H), 
2.44-2.54 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 2.93 (t, J = 6.8 Hz, 2H), 3.24 (s, 3H), 
4.94 (s, 2H), 5.23 (s, 2H), 6.84 (s, IH), 7.15-7.22 (m, 2H), 7.27-7.45 (m, 3H). 

(X@2)cis-1, 3-o-—<^i^y T'^^'iJ^^'y -fen— 71/ (1.15 g, 6.40 mmol) ^N, N 
-v^T^^/l/Ji^/l/AT^ F (30 mL) i-^^?b. ^^IS^0°C^-e7^*P bfc^. 60% tK* 
it-r h y ^J^mW:^^!!^ (252 mg, 6.30 mmol) ^Mx.X. mUMXl^m;mW\^fz.o 
m:M-^m.K±mxnhf\.fLA-=r^^jV-3- {3-^-Y-^n\i°;v) -1, S-lf 
:^ (t^ ^'3rV7< h^i/) - 2 -:7:tc=^7^^>''€>' (1.33 g, 2.82 mmol) ^AUxlT. 40°C 

^^^^MffT-e©* b/c„ # b tbfciM^-^ y :^ =7J>^^^'^Y^^-y'y 4— (n 
-^dr-j^- ^71^=20/1 ~i9/l) ^;iTffi^b. 4 -Ji^7l/- 1 , 5 - t';^ (7« h ^ 
V-P? h^V-) -2-7:31:^/1/- 3- [3- (2-:7:3ic:^7l/-l, 3 -i?;e-'3^=■i^>'- 5 
--T/l^^^v') -fxiyfjiVY^l^'^l^ (723mg, 49%) ^^XJ Z —T 3 }V- A.—^^)V 
-1, 5-t'><i (;^ h^S^) - 2 -:7:nc::i7l/^^^^'i/ (484 mg, 50%) ^# 

4- ^3^^71—1, (7« h^v'^ h^^:^) - 2-:7ai=7l/- 3 - [3— (2- 

•7=c^jv-x, 3-v':^^1^>'-5--f/l/;^^^/) :7°ct tvi/] 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.50-1.70 (m, 2H), 
2.40-2.60 (m, 2H), 2.70 (q, J = 7.4 Hz, 2H), 2.95-3.00 (m, IH), 3.23 (s, 3H), 3.33 (t, 
J = 6.5 Hz, 2H), 3.53 (s, 3H), 3.85-4.20 (m, 4H), 4.94 (s, 2H), 5.23 (s, 2H), 5.49 (s, 
IH), 6.83 (s, IH), 7.18-7.52 (m, lOH). 

3 -r y7i/-4-ai^7i/- 1 , s-tf;^ i:^ V^-y:^ V^-y) -T.-y 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.64 (q, J = 7.4 Hz, 
2H), 3.15 (ddd, J = 1.8, 1.8, 5.6 Hz, 2H), 3.23 (s, 3H), 3.51 (s, 3H), 4.70 (dq, J = 
17.1, 1.8 Hz, IH), 4.90 (dq, J = 10.2, 1.8 Hz, IH), 4.93 (s, 2H), 5.22 (s, 2H), 5.73 
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(ddt, J = iO.2, 17.1, 5.6 Hz, IH), 7.15-7.40 (m, 5H). 

(Xms) ±lB-e#b;^fc 4-^^/1-- 1, 5-}f:^ h^^^?^ h^>^) -2-y 
^:^;U-3- [3- (2-7^c:^7^-l, 3 - v':^^f- 5 —1- :7'n t:" 
/V] -<>'if>' (705 mg, 1.35 mmol) (30 mL) J.^l^Af 10% ^^-^Z^^ 

(35.5 mg) ^jnxT. 7K*#ia^T. ^ux-mmmwi^f^. RjtM-^m^m 

ii bfcm> «IK^?^JteT-t?^*S 2 - { 3 - C 2 -o^^/V- 3 , 5 - t-;^ Uh^ 
b^v-) -6-:7^^/l-:7 3.c^/l-] :^i3t:VW 3-v^;^-/i- (620 

mg, 100%) ^#fcc 

iH-NMR (300 MHz, CDCla) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.70 (m, 2H), 
2 42-2 52 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 3.20-3.40 (m, 3H), 3.53 (s, 
3H), 3.50-3.67 (m, 4H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 (s, IH), 7.18-7.26 (m, 2H), 
7.28-7.45 (m, 3H). = 
(X=^4) ^»!I2 5(DX5g2i:ll^t3:bX. _hiaT*# b tbfc: 2 - {3- [ 2 

^_ 1 ^ 3 (620 mg, 1.43 mmol) t^h. / — /I^ (25 mL) *5 j:t>"ifti^ 

^ (0.5 mL) ^^V^-C. 'fb-a-il^l 6 3 (384mg, 82%) ^#fc<, 

iH-NMR (270 MHz, CDCWCDaOD) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.65 (m, 
2H), 2.36-2.48 (m, 2H), 2.63 (q, J = 7.4 Hz, 2H), 3.10-3.65 (m, 7H), 6.32 (s, IH), 
7.20-7.50 (m, 5H); FAB-MS (m/z): 347 (M-i-H)+. 

[IIJSM16 4] 

6_^^^V_5_ {3- [3- (2-;^=^yt:°a]; K:/-1-^/V) T^n^K^Sfv-] 
n M'M - 4-yaz=^;U-<:y^^-^- 1 , 3 16 4) 

(Xgl) 1- (.3-^ Fn^^^v-yn tVv) -2-;:^^yt°ny (136 mg, 0.949 
mmol) ^N, N-i>7^f^/^*/^^T5 K (5 mL) Ktmi^. ^M^O°C*-e?^*P bfc 
ft> 60% 7Kb'^b■:^ b U "^^KSffi^^iCil^ (64.7 mg, 1.62 mmol) S:;l]n;^-C. RMl£"ei 

^mmwi^t^o ^mm-^m\^mmm i e 3 <Dxm 1 x-n^titL 1, 5 - 1^;^ (y > ^ 

v'T? h^v^)-3-(3-3-Ky'nt:Vl-)-2-:7^:::^/V-4-^^/^-<i/ir^^ (107 
mg 0 227 mmol) ^M^X. mUX^amfnmWl^fc. Rj^;?M^J|tii3:y ^ / iU? 

7xijti^T. i^^:nz^/^-etiiiibfco y^mm^mumh-Thv ^j>^7mmxm^\^ti 

^ ^ ^^-^ -7 ^ _ (n— ^3rf->'/i1^^^^/l-=20/l~9/l) tJlT^tmb. 4 -oi^/V 
-1, 5-1^';=^ (;^ h^^^^^ b^^^-) -3- {3- [3- (2-:^^yt:°ny K:/- 

1 :/n7K=3f i/] tVV} - 2 -:7 3i::^/V-<^^if (38.6 mg, 35%) Sr#f:io 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.80 (m, 4H), 

2 00 (tt, J = 7.2, 7.6 Hz, 2H), 2.36 (t, J = 8.2 Hz, 2H), 2.40-2.50 (m, 2H), 2.68 (Q, J 
= 7 4 Hz 2I1), 3.17 (t, J = 6.3 Hz, 2H), 3.20-3.30 (m, 4H), 3.35 (t, J = 7. 1 Hz, 2H), 
3.53 (s, 3H), 4.94 (s, 2H), 5.23 (s, 2H), 6.83 (s, IH), 7.15-7.25 (m, 2H), 7.25-7.42 (m, 
3H). 
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C£M 2) 2 5 (DTM 2 t IH^Jc: UT, JifB'T?# btbfc 4 -az'^/U- 1 , 5 - 

^f;^ (7« -3- {3- [3- (2-:^=^yt°np K^-- 1 --T/l^) 

::/n7K=¥i/] :7^n tW} - 2 -:7aic:^/^^>'if (37.6 mg, 0.0774 mmol) 

(4 mL) 53j;t>*ai£^ (0.1 mL) §:^V^T. ^t^^l 6 4 (25.2 mg, 82%) 

«r#fCo ■ . ■ 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.50-1.75 (m, 
4H), 1.90-2.10 (m, 4H), 2.32-2.46 (m, 4H), 2.64 (q, J = 7.4 Hz, 2H), 3.10-3.50 (m, 
8H), 6.34 (s, IH), 7.20-7.30 (m, 2H), 7.35-7.50 (m, 3H); FAB-MS (m/z): 398 
CM+H)+. 

immm i e 5 ] 

1- {2, 4— v't Kn^iX- 5- (3 — l: Kn^v-^^o^c:^/!^) —6- [2— (2 — 
^ h driven b^s^iy) :7ct::^/W ^^y^/ (-fbl-^^ll 6 5) 

^lifili <^X@3 irl^^t^UT. HifeMi 3 7<Z)xm4-e#feti^fci - {3-:ft2 
^-2- [2- (2-7« b=3r->^ f=3ri/) ai^^yl^] -4, 6 - f:^ (T^h^v-p^h^ 
ix) :7ai^7W ^^y^ (630 mg, 1.5 mmol) ^^b. 2— (3-t Kn i/^'cnic^/l/) 
-4,4, 5 , 5 -v^ h9y^ ^/U- 1,3, 2 - v'::^^i^^j?^ ^ (500 mg, 2.3 mmol). 

( M; -o- h V :y) /n"-^ v^!> AdDv^^J^ n y K (200 mg, 0.25 mmol), 

^It-fev'Tj; A (1.5 4.6 mmol). 1 , 2 -v^t^ >- (15 mL) *5 j:tJ«7K (2.0 

mL) fi^h. 1— {4, (p^ b^Srv-T^ b=3r-» -3- (3-t Kndrv-:7rc = 

/I/) -2- [2- (2-7< h^v^^ h^r^/) oi^/k] :7cEr:i/H ^^y ^'^^/Co $ 

h \^m:Mm 1 oxm 4 1 mm^ ut> # & nfc^fti-a^i^^ei^ b . y / (7.0 mD *5 

cttJ«4mol/L:^'fb7k*0 1, 4.-^J:t^^:ymm. (7.0 mL) ^fflV^T, it^^l 6 5 
(420mg, 81%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.66 (s, 3H), 3.02 (m, 2H), 3.36 (s, 3H), 
3.37-3.52 (m, 6H), 5.20 (s, IH), 6.26 Obr s, IH), 6.46 (s, IH), 6.78 (dt, J = 7.4, 1.0 
Hz, IH), 6.87 (m, IH), 6.93 (ddd, J = 7.4, 2.5, 1.0 Hz, IH), 7.36 (t, J = 7.4 iEIz, IH), 
11.9 (s, IH); FAB-MS (m/z): 347 (M-i-H)+. 

immm i e e ] 

6-Jif^/l/-4- (3-t Vn^Zy:7 :x,=^;V) -5 - [2- (2-^ Y^^y^V^x^) 
^^/Ul ^- 1 , 3 - v';^— /I- iit^!^ 16 6) 

^MMl 1 8 tmUKL^X. mMMl 6 S-Cttbtbfcfh^i^l 6 5 (320 mg, 0.92 
mmol) y n n^^y ^/k (0.2 mL, 2.6 mmol). h V ^^}VT % 1^ (0.4 mL, 2.9 

mmol) j6 ct t^^^ h ^ t Ka y ^ >- (10 mL) SrJlV^T. 1 - { 3 - (3 - 1: Kn d^^^ 
:7c:c=/k) -2 - [2- (2-y Y^%^a^Y-e^^y) ^^/l^] -4, 6 - tf ;^ (y h=¥ 

h 3J !>A (210 mg, 5.5 mmol). 7j< (3.0 mL) *5j:t)«7^ t Kniy^^- (5.0 
mL) ^ffiV^T. 4—^^/1^—2— (3 — t Kn ^i/:7 ^^^/k) —3 - [2— (2— ^ 
h;3fiX:3^ fd^v/) ^^/l^] -1, (y h=3fiy;^7^7j^^=/k;^drv^) 
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^hl^. #p3;h.fc'fb'^il^^7mmoia^T^^^TC>p«i$'y--/l^^^^i^ (5.0 mL) 
mm ^h^m 1 6 6 (72 mg, 24%) ^ntc. 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.73-2.55 (m, 4H), 
3.34 (s, 3H), 3.40-3.34 (m, 4H), 3.47 (m, 2H), 5.11 (br s, IH), 6.12 (br s, IH), 6. 31 
(s, IH), 6.75-6.71 (m, 2H), 6.80 (m, IH), 7.00 (br s, IH), 7.25 (t, J = 7.8 Hz, IH); 
FAB-MS (m/z): 382 (M:-fH)+ 

[^Wl|16 7] 

2- [3- (-2—^^/1^- 3, 5 — v^t Fn^i/— 6 

i/] -N- {2-\i "Fn^Z^^TM r-fehT5:K ({l^-a^i^ 1 6 7 ) 

(x=^i) mMmi 5 5(Dj::m.3 tmm\^i^x. mMm i 5 8(Z)x®2-e#bnfc3 

Tt^^i^mB: (92.1 mg, 0.220 mmoD i^^bs 1 - ^ Kn driz-O-y h V T y'— • 7XfP 
(150 mg, 1.11 mmol). 2 -T ^ 7 J (0.0500 mL, 0.828 mmoD *3 J;t>* 1 
_ [ 3 _ (,-;^ ^7^r ^ y ) tVV] - 3 -ai^/k;^/^7js v?-f 5; K • 4t^i^ (210 mg, 
l.lOmmol) ^fflV^T. 2- {3- [2-^^/V-3, 5 - tf^;^ (;^ b=3fi>';>< h^^X) 
_6-7ai^/V:7zc^/V], ■7"n7K=3rv'} -N- .(2-t: Kn=3rv'^^/^) T^YT^ 
K (65.0 mg, 64%) 

iH-NME (300 MHz, CDCI3) 6 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 1.52-1.68 (m, 2H), 
2.45-2.55 (m, 2H), 2.62-2.72 (m, 3H), 3.24 (s, 3H), 3.29 (t, J = 6.1 Hz, 2H), 3.43 (dt, 
J = 4.6, 5.5 Hz, 2H), 3.53 (s, 3H), 3.70-3.763 (m, 2H), 3.76 (s, 2H), 4.95 (s, 2H), 
5.24 (s, 2H), 6.64 (br s, IH), 6.85 (s, IH), 7.15-7.25 (m, 2H), 7.30-7. 45 8m, 3H). 

(X@2) ||Ji#ij2 5(DXf^2 i:|Ilill3lb-C. _hlB-^^# ^fc 2 - {3- [2-^^ 
/v-3, (7« h^^fi/p^ -6 tThtK^^^x} -N 

— ( 2 — t F n ^S/Ji^yk) Tir b T 5 F (64.0 mg, 0. 139 mmol) J — 

(4mL) ^^XJ^m&m (0.2 mO S^>^V^T. ih-^l^^L 6 7 (26.7 mg, 51%) ^#fCo 

iH-NMR (300 MHz, CDCls/CDaOD) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.55-1.65 (m, 
2H), 2.40-2.50 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.00-3.50 (m, 4H), 3.65 (t, J = 5.4 
Hz, 2H), 3.74 (3, 2H), 6.33 (s, IH), 7.24-7.50 8m, 5H); APCI-MS (m/z): 374 (M-t-H)+. 

[^Jfe^ll 16 8]' 

2_ [3- (2— ^^/V— 3, 5 — v^t Fn ^^rv'- 6 -:7 3ic:^7l/:7 3^^/^) :7"n7}N°=3r 
v-] -N- (2-7« bdriy::c^/k) TirfT^ F 6 8) 

(xm 1 ) mMM 15 5 xm 3 i: mm\^ ur. 1 5 a ©xm 2 -e# £>ri.s 3 

7}N°=3r>x|-^^ (92.1 mg, 0.220 mmol) t-^h. 1 - t Fn drv'^^^y' h ]J Ty'— /l/ 1 7KfB 
4^ (150 mg, 1.11 mmol). 2-7^ b dp v'::i^^/^r ^ >- (0.0500 mL, 0.575 mmol) 
^ 1 _ [ 3 _ (c;?;^ ^^vT- ^ y ) ■T'n bVv] - 3 jVi^-J^^i X Y -W^^ (210 

mg, 1.10 mmol) ^rfflV^T. 2- {3- [2-3^^/1^-3, b^-iX^ b 
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e^^y) -6-:7cn— /l-:7cc=/l/] :r^7}^°^,•v/} -N- (2-y< T-^h 
r 5: K (75.0 mg, 72%) 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.18 (t, J = 7:4 Hz, 3H), 1.52-1.66 (m, 2H), 
2.42 (m, 2H), 2.68 (q, J = 7.5 Hz, 2H), 3.24 (s, 3H), 3.36 (s, 3H), 3.53 (s, 3H), 
3.20-3.54 (m, 6H), 3.75 (s, 2H), 4.95 (s, 2H), 5.24 (s, 2H), 6.65 (br s, IH), 6.85 (s, 
IH), 7.16-7.24 (m, 2H), 7.30-7.44 (m, 3H). 

01U2) mMm2 5(DT.m2 tmmi^i^x. ±.m'^i%hthti2- {s- [2-^^ 

- ( 2 - ^ h ^-yai-^/U) Tir h T 5: K (74.0 mg, 0.156 mmoD ^=^^ / —;V (4 mL) 
\cmm\^. (0.2 mL) ^M^K. 60°CT'l.lB#^M#bfCo ^J^^m^i^ ^l^ff T 

=9/1) \Z.xm^\^. 6 8 (46.3 mg, 77%) ^#fcio 

iH-NMR (300 MHz, CDCVCDsOD) 8 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.52-1.66 (m, 
2H), 2.40-2.50 (m, 2H), 2.60-2.80 (m, 2H), 3.28 (t, J = 6.2 Hz, 2H), 3.36 (s, 3H), 
3.38-3.48 8m, 4H), 3.74 8s, 2H), 6.33 (s, IH), 6.75 (br s, IH), 7.24-7.30 (m, 2H), 
7.35-7.50 (m, 3H); APCI-MS (m/z): 388 (M+H)+. 

C^WiI16 9] 

Q—a^^f-jV-A-y^^lX^-^- (3, 5, 6 - f y t KP^i^^=^v^7V) 

-1,3 --J^—jv {WL'^m 169: fb-^^i 170 c>-:;^T;^7^ i/:^-^— ) 

(XS 1) 12 3 (D^%^ 2 -Q^h^^ 3 - C 2-:^^JV- 3 , 5 - t^:^ (t^ h 

=3ev'7< — 6 — 73^^:^71/7 3^ r^/V] 7°a/NV— /l/ (394 mg, 1.09 mmol) ^v^^ 

n n ^ ^ (25 mL) " iJ' n t:° y v'cr^ l> 3. (806 mg, 2.14 mmol) ^;&n 

;tT. sm-t?i8^^m#bfc:o' K^s^^-a^ti^^iiibfc^. mm^m±r^'^w^\^f^o 

=20/1—9/1—4/1) iCTl^^U 3- [2-^^/1^-3, 5 - li'^ (p^ h^i^) 
^:^}V-y ^:^;v\ -fvi^-^-i — )V (270mg, 69%) Sr^lrfCo 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.36-2.46 (m, 2H), 
2.63 (q, J = 7.5 Hz, 2H), 2.70-2.80 (m, 2H), 3.24 (s, 3H), 3.53 (s, 3H), 4.96 (s, 2H), 
5.23 (s, 2H), 6.87 (s, IH), 7.15-7.22 (m, 2H), 7.30-7.42 (m, 3H), 9.50 (t, J = 1.4 Hz, 
IH). 

(Xm2) ilfBtr#btl.fc 3 - [2-:x.^yV-3, 5 - tf ^ V^-y^ b=3r-» - 
Q—y ^=-)V7 a:-::^;V\ y^u^-^i-^/U (267 mg, 0.745 mmol) :Srcc^/— yl^ (15 mL) 

mm (2.00 mL, 2.00 mmol) ^;^tI;^T. IIlta^T?4H#rBl W bfCo RmU-^m^:^ ^ ^ 

—/u^xnyK^Mx^x, @1^^^^/i--ettmbfc. ^^ji^lfefpii:^^-^-^; r>^7K^?^ 

iJ^ p >^ h 7 ^ - (a— ^f- WS^^^^/V=4/1) J::T*t# b. 1 - 
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- 5 3 -;e-— /l^ (177 mg, 59%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.40-1.52 (m, 2H), 
1.90-2.10 (m, 2H), 2.38-2.65 8m, 2H), 2.69 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 
,3.35-3.45 (m, IH), 3.53 (s, 3H), 4.95 (s, 2H), 4.95- 5.10 (m, 2H), 5.23 (s, 2H), 

5.44- 5.72 (m, 2H), 6.84 (s, IH), 7.17- 7.30 (m, 2H), 7.30-7.45 (m, 3H). 

(Xm 3) JtfB-tr#b^l.fc 1 - [ 2 - J^f^/k- 3 , 5 - t-^^ (7< b =3r>^^ b - 
6 — :7c3ic=:/l/:7cn^/l/] ^drf-— 5 —:x.iy— 3 — 71/ (l75 mg, 0.437 mmol) 
-fef^ f y/Ix (6mL) i!7K (2mL) (DU^nWi^mU^. N-^ ^/^^/WTis !J ^-N 
-;^^-^^K (100 mg, 0.855 mmol) 33ctt)«2.5% H^-fb^e-;^ ^ l> A<Z)tert- >^^/^T 
;v^—;VT^^ (0.0500 mL, 0.0004 mmmoD -^lMx.X^ W\MMVQWW^W\^tL. -R^S 

y^U:t-^—(Omm^h^l- C2-3z^/V-3, 5 - (;>« ^ > ^^f^v") -6 

-:7 3i^/P:7c3i^/k]^:arf-:/- 3 , 5 , 6 - h P 71/ ( h V /V-A:63.7 mg, 34% 
*3 J:-a« MJ : 27.2 mg, 14%) Sr#fc„ 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.20-1.40 (m, 2H), 

1.45- 1.60 (m, 2H), 1.90-2.06 (m, 2H), 2.40-2.65 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 
3.24 8s, 3H), 3.53 (s, 3H), 3.30-3.85 (m, 5H), 4.96 (s, 2H), 5.23 (s, 2H), 6.85 (s, IH), 
7.20-7.27 (m, 2H), 7.30-7.45 (m, 3H). 

I 

iH-NMR (300 MHz, CDCla) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.35- 1.58 (lii, 4H), 
1.95 (br s, 2H), 2.36-2.76 (m, 5H), 3.24 (s, 3H), 3.53 (s, 3H), 3.35-3.55 (m, 2H), 
3.60-3.80 (m, 2H), 4.96 (s, 2H), 5.23 (s, 2H), 6.85 (s, IH), 7.18-7.25 (m, 2H), 
7.30-7.45 (m, 3H). 

(xa4) mMm 2 5 (Dzam 2 1 w\m^ bx. ±M'(:nhf\^tL y y -^^—z^a (50.6 mg, 

0.116 mmol) ^^/—/U (4mL) ^XXJ^-mMm (0.2 mL) ^^V^T. 'fb-^^^ 1 

6 9 (33.9 mg, 84%) ^#fCo 

iH-NMR (270 MHz, CDCI3/CD3OD) 8 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.22-1.32 (m, 
2H), 1.38-1.60 (m, 2H), 2.28-2.60 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.30-3.45 (m, 
2H), 3.45-3.67 (m, 2H), 6.33 (s, IH), 7.20-7.45 (m, 5H); FAB-MS (m/z): 347 
(MH-H)+. 

6-rc^/I/-4-7a^c:^/^-5- (3, 5, 6 - h y Kn^iX-^^^rv'/k) 
- 1 , 3 - v?:^— yl- iih-^^ 17 0: ^\l^m 169 (Di^T::^'r 
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MMM 2 5 (Duu 2 1 mm^ bT. mMm i e 9 <^)xm s x-uhtiti h v /vb 

(27. Omg, 0.0621 mmoD -ib^h.^^ / (4mL) *5 J: t/^ti^^ (0.2 mL) ^fflV^T. 
'fb'^^J 17 0 (16.9 mg, 79%) %#fc„ 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.10-1.34 (m, 
4H), 2.27-2.60 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.30^3.70 (m, 4H), 6.31 (s, IH), 
7.20-7.30 (m, 2H), 7.30-7.50 (m, 3H); FAB-MS (m/z): 347 (M-4-H)+ 



. imMm 17 1] 

^-1. 71^ (fb-^^l 7 1) 



-5- (2-p« h :3E--:y^^/^) ^^-^^ 



(xm 1 ) ^JSM 6 4 (DXm 1 l^^t^ UT. Hife^ll 15 3 (DX^ 1 -e# fett^S 2 - 
[2-^^/U'-3, b^-v-;^ h^v^) :7 ^ — yl^] ^ ^ y — /l^ (500 mg, 1.9. 

mmol) 60% TK^'fb'^ h V ,!> i^iS?ft5>tfc#) (150 mg, 3.8 mmol). 3 ^it^ 

(0.2 mL, 3.2 mmol) 3a J: N- v^t^ ^/V^js/l/J^T ^ K (10 mL) ^;BV^T. 2- 

^^/^-l-(2-^ h=3r>^J^^/^)- 3, 5-lf;^(7< f=3r-^7« h=3r>^)^^if^ (490 
mg, 91%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz, 
2H), 2.88 (t, J = 7.7 Hz, 2H), 3.34 (s, 3H), 3.48 (s, 3H), 3.55 (t, J = 7.7 Hz, 2H), 5.13 
(s, 2H), 5.17 (s, 2H), 6.56 (d, J = 2.5 Hz, IH), 6.68 (d, J = 2.5 Hz, IH). 

(x©2) mMmi scoumi tmmi^i^x. jifB-e#e>fbfc2-^^/^-i - (2 

-7< f^r^^oi^/i^) —3, 5 — 'tf:^i?^ b=^v'p< h^^/) ^:/if:/ (490 mg, 1.7 mmol) 

^txti :^/]^J>. (15 mL). 3 (430 mg, 1.7 mmol) :io^U [t';^ ( h y 
^nT'feb'^rv^) 3— K] ^i/if:/ (730 mg, 1.7 mmol) ^.ffiV^Ts 4-^5^/1^-2 
-3— K-3- ■(2-p< b=3r>'^^/^) -1, 5 — If:^ i;^ h^Z^y^ h^iy) ^l^"^ 
V (350 mg, 50%) ^#fc. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.3 Hz, 2H), 2.75 (q, J = 7.3 Hz, 
2H), 3.22 (t, J = 8.0 Hz, 2H), 3.40 (s, 3H), 3.48 (s, 3H), 3.51 (t, J = 8.0 Hz, 2H), 3.52 
(s, 3H), 5.18 (s, 2H), 5.19 (s, 2H), 6.81 (s, IH). 

(xfM3) mMmi(Dj:u3 tmmi^ii^x. _hiB't?#btbfc4-^^/k-2-3— k 

-3 - (2-p« h^i^^^/l^) -1, 5-M (7« h=3ri/7« h=¥i/) ^^^if^ (l20mg, 
0.29 mmol) 2— ( 3 - Fn =3f^i/:7 a^::^/!^) —4, 4, 5, 5— T^f^T^^ 

/I'-l, 3, 2-v^:^=3rf-7i?n^>- (lOOmg, 0.45mmoD, tf;^ ( h ]J -o- MJ /^/j^ 
;^:7^'^) y<9i^t7Mli)i^^ ^ K (20 mg, 0.025 mmol). ^m^Z^^J^ (280 g, 
0.87mmol). 4-^^/1—2- (3 - t Kn arV:7ai^/l/) -3- ( 2 - 7« b v^^i^ 

1 (Z)Xm4 <k [^^^^ LT. nhti^t^ih^'-^-^^h. / —IV (2.0 mL) *5 J: r>*4mol/L 
S'fbTkmt^l, 4-v^;^=3^i^:/:^^i5 (2.0 mD ^fflV^T. \ 7 1 (70mg, 84%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.60-2.77 (m, 4H), 
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3.15 (s, 3H), 3.30 (t, J = 7.9 Hz, 2H), 6.32 (s, IH), 6.71-6.77 (m, 2H), 6.85 (m, IH), 
7.29 (t, J = 7.7 Hz, IH); APCI-MS (m/z): 288 (M+H)+ 



immm 172] 

6 -.a^^/l^— 5 — ( 2 - t drv^j:^/!/) 
-^l^-l, 3 -i^:^—7U iih^m 17 2) 



— 4— ( 3 — t Kn^ri/^a^cr:/!/) 



(X@l) ^JiMlOXS2 tm^filbT. 2-::i^^/l— 3, 5 - fc':^ (^h'^v'T^ 
b^^rv') :7:.^=/l-g^^7«^/^ (9.8 g, 33 mmol) N-:7'p^r fi< ^-T^ K (6.5 

g, 37mmol) :J3<±;t>^N, N- v^7« ^/I-^^n/I-AT 5: K (130 mL) trffiV^T. 

- 2 -^^/P- 8 , 5 - tf ;^ (;^ h =3r^X^ b v-) :7 (12 g, 97%) ^ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz, 
2H), 3.48 (s, 3H), 3.50 (s, 2H), 3.52 (s, 3H), 3.71 (s, 3H), 5.18 (s, 2H), 5.21 (s, 2H), 
6.94 (s, IH); APCI-MS (m/z): 376, 378 (M+H)+. 

(xm2) mMmi(DJiu3 tmm\^\^x. _htB-e#btLfc6-:/n^-2-rc^/p 

-3, (7« h^v-T^ b=3f-» (4.1 g, 11 mmol) 2 

— (3 — t Kndrv^:7a:.rr/^) -4, 4, 5, 5 — 'T^ h ^ ^ 1 , 3, 2—-^;^ 
drf-Al^^n ^ >- (3.0 g, 14 mmol)^ tf:^ ( h V -o— b U /W^^ :7 ^ >-) v^^? A(II) 
v':^ P y K (860 mg, 1.1 mmoDs ^m^-y^J>^ (11 g, 34 mmol). 1 , 2 - v?;^ b =3r 
v'j^iJr^ (80mL) *3<ttJ«7fc (20 mL) ^.^V^T. 2-^^/1^-6- (3-t Kn^rix 
:7a^^/^) - 3 , 5 - ^^y^ (y< b =3riX^ b '^-:y) :7zr,=z/u^^^ (3.9 g, 91%) ^ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.3 Hz, 3H), 2.61 (q, J = 7.3 Hz, 
2H), 3.27 (s, 3H), 3.51 (s, 2H), 3.52 Cs, 3H), 3.60 (s, 3H), 4.98 (s, 2H), 5.23 (s, 2H), 
6.68 (dd, J = 2.7, 1.5 Hz, IH), 6.73 (ddd, J = 7.78, 1.5, 1.2 Hz, IH), 6.78 (ddd, J = 
7.7, 2.7, 1.2 Hz, IH), 7.22 (t, J = 7.7 Hz, IH), 6.92 (s, IH); APCI-MS (m/z): 391 
CM-l-H)+. 

(XS 3 ) 1 (O-TM 1 h LT. ±fB-e# & fhtz. 2 -=xlJ-;v- 6 - ( 3 - 

t Kndev^i^ni^/P-) -3, (7< b^v^T^ b^v-) ^ (3.9 

g, 10 mmol) t^h^ ^un^ ^/V-T^ 7^/1. (3.0 mL, 40 mmol). v^-f y :7"a t" 

7^a^f=-/^r 5: ^ (7.0 mL, 41 mmol) *5 J;tJ«i>i5' n n (80 mL) ^ffiV^T. 2 — 

^^71—3, (t^ b=3ri/^ b=^i/) -6- [3- (^ b^^ri^^ b^^^) ^ a:- 

:7ai^/^®^^;^^/i- (3.3 g, 77%) Sr^fdo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.63 (q, J = 7.3 Hz, 
2H), 3.28 (s, 3H), 3.46 (s, 3H), 3.47 (s, 2H), 3.51 (s, 3H), 3.60 (s, 3H), 4.98 (s, IH), 
5.15 (s, 2H), 5.23 (s, 2H), 6.83-6.90 (m, 2H), 6.93 (s, IH), 6.99 (m, IH), 7.29 (t, J = 
7.6 Hz, IH); APCI-MS (m/z): 435 CM-I-H)+. 

(Xfl4) 6 2 (D-XM 1 ^ iRlil^- bT. _b|Bn?#b;^Xfc 2 -o^^/I^- 3 , 5 - 

(7< b=^iXp< b^iX) -6- [3— (7^ b^-:X7« b^^rv-) :7:3^^/l/] :7c.z:::i/P|^ 
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(3. 3 g, 7.6 mmol) ii^ h ^ Tk^ibT 5: ^ !^ A U ^ A (0.5 g,. 13 mmol) ^ 
X.-a=r b ^ t :7 ^ (50 mL) S^fflV^Ts 2 - { 2 -aL-^;V- 3 , 5 - if >^ 

b=3{^v^7{ V^-yy -6- [3- (7« y-^^y) y,^=.;y\ y^=^jv\ ^^y — 

/i- (3.1 g, 99%) ?r#fCo . 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 2.67-2.77 (m-, 4H), 

3.26 (s, 3H), 3.47 (s, 3H), 3.51 (s, 3H), 3.53 (m, 2H), 4.95 (s, 2H), 5.13 (d, J = 6.6 
Hz, IH), 5.18 (d, J= 6.6 Hz, IH), 5.22 (s, 2H), 6.82-6.90 (m, 3H), 7.29 (t, J= 7.9 Hz, 
IH), 7.00 (m, IH). 

(Xms) ^J1M1<^X^4 il^a^^UT. _hiaT?#b;jT.fc2- {2-^5^/^-3, 
5-1^^ b^Sfv-p^ b'^iX) -6- [3- (7« b'^fv';^ h^^i/) -7 ^7 
;U} ^^y^/l^ (130 mg, 0.32 mmol) ^^h. 7^^/— /I- (l.O mL) *5 i mmol/Li^-fh 
7K*(^1, 4-v^:^=¥f-^^?^ (1.0 mL) ^ffiV^T. -fti-a-^ 1 7 2 (70 mg, 80%) ^ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (J = 7.2 Hz, 3H), 2.61-2.75 (m, 4H), 3.49 
(t, J = 8.1 Hz, 2H), 6.72-6.75 (m, 2H), 6.84 (m, iH), 7.27 (t, J = 8.1 Hz, IH), 7.75 (s, 
IH); APCI-MS (m/z): 273 CM-H)-. 

mmm 173] 

5- [2- (2, 3 -v^t Knar-^:7"n:^°=3r^>') cc^^/V-] -6-^^^/1—4- (3- 
t Fn:3ri/:7ai^/^) -^^-^^^-1, 3-v*;r— /l^ l^-^i^ 1 7 3 ) 

(Xfl 1 ) MMm 6 4 (DJLU 1 i: IHil^- bT. mMM 15 3 (DX^ 1 "^It t^tt^ 2 - 
[2-^^/^-3, (p< h^-^P^ h^i/) :7^rn7i/] (4.5 g, 6.8 

mmol) 60% 7K*'^b-:^ b P ^J>>mm^m (2.7 g, 68 mmol). T y/l^r/n-r-T 

K (5.8 mL, 67 mmol) *3j:p«N, N- v^;^ ^/I^tJ^/I^AT 5:, F (90 mL) ^ffiV^T. 1 
- (2-TV /^:^^^y^^/l^) -2-3i5^7W— 3, S-lf^?. b:^^^^ h^i^) ^ 
^^^^(4.2g, 81%) ^#fc. 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.10 (t, J = 7.3 Hz, 3H), 2.63 (q, J = 7.3 Hz, 
2H), 2.90 (t, J = 7.7 Hz, 2H), 3.47 (s, 3H), 3.48 (s, 3H), 3.60 (t, J = 7.7 Hz, 2H), 4.00 
, (dt, J = 5.9, 1.1 Hz, 2H), 5.12 (s, 2H), 5.17 (s, 2H), 5.19 (dq, J = 10.8, 1.1 Hz, IH), 

5.27 (dq, J = 17.2, 1.1 Hz, IH), 5.93 (ddt, J = 17.2, 10.8, 5.9 Hz, IH), 6.56 (d, J = 
2.5 Hz, IH), 6.67 (d, J = 2.5 Hz, IH). 

(xm 2 ). mMw^i 1 c^xm 2tmm\^\^x. xfBT# b titc i - ( 2 - t p zy 

J^f^/l^) — 2 —^^/U— 3,5 — h v-y h ^iy) ^y-^y (4.2 g, 14 mmol) 

^^h. N-:/n^3/N^ft^ 5: F (2.6 g, 15 mmol) j^5j;t)^^N, N- v't^ ^^/^Tjs/l/i^T 
5: F (60 mL) ^^gV^T. 3- ( 2 -T U /V-:^:^^-^/^^/^) _ 2 -:7^n^- 4 
/1/-1, (7^ b^^ri/T^ b^-^) -O'if^- (5.0 g, 95%) ^#7t, 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.68 (q, J = 7.3 Hz, 
2H), 3.18 (t, J = 7.9 Hz, 2H), 3.47 (S, 3H), 3.52 (s, 3H), 3.58 (t, J = 7.9 Hz, 2H), 
4.02 (dt, J = 5.8, 1.5 Hz, 2H), 5.17-5.19 (m, IH), 5.17 (s, 2H), 5.19 (s, 2H), 5.26 (dq, 
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J = 17.2', 1.5 Hz, IH), 5.93 (ddt, J = 17.2, 10.5, 5.8 Hz, IH), 6.87 (s, IH). 

(X©3) ±|B-t?#btbfc 3 - {2-T V - 2 -y^u^- 4. ~:x.^ 
jv- 1 , 5 - fc" ;^ V ^^^^ h ^-y) ^y^y (5.0 g, 13 mmol) f ^ t Knz :7 
yy (50 mL) hi^ (lO mL) (DU'^m%.\^Mn\^. b/.e^S N-p^^/W 

^yk:^]; >N-;^=3riX K (1.9 g, 16 mmol) *5 j;tJ«2.5% H^fb^;^ 5 l^^Otert-::^^ 

i^^y— (imL) ^M^x^ m^mwi^fc^ Rmm-^m^ma^^^m-r h V ^ 
j>.7i<Mm^ua^x^ h^^2mmmwi^. ii^i^^^/i--x?2ii]fiiim bf^o ^mm^mamt 

3- {2- [6 2 3, 5 - If ;^ (t^ ^=3^v^P« ^ =^ 

p^^/I^tJn/^AT^ K (50 mL), ^C^^ilfb. 2, 2-v^^ (6.4 mL, 52 

mmol) *5j;tJ«p- • 27k?pi^ (0.12 g, 0.63 mmol) Sr:&nx."Cs ^ 

f y ^ AT'^M b b. f«^MffT-e©* bfco nhthfcmm^-^-v ^ ^w;^ ^ ^ 

1=^-^ hi^^'^^^— (n— ^=¥i^^//i^^^^/l-=9/l~4/l> \^xmM\^. 2-:7^n^-3 

— {2- [ (2, 2 -v> 7^ ^71^-1, 3 -i^:^=^y 7>'-4 — f/V) ^ h^^v-] 
/I.} - 4 1,5- tf (p« f =ar:X7< h =3f v-) -<>^-g^^^ (5.6 g, 93%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.11 (t, J = 7.4 Hz, 3H), 1.43 (s, 3H), 1.37 (s, 
3H), 2.68 (q, J = 7.4 Hz,, 2H), 3.17 (t, J = 7.9 Hz, 2H), 3.47 (S, 3H), 3.52 (s, 3H), 
3.65-3.46 (m, 4H), 3.73 (dd, J = 8.2, 6.4 Hz, IH), 4.06 (dd, J = 8.2, 6.4 Hz, IH), 4.28 
(m, IH), 5.16 (s, 2H), 5.19 (s, 2H), 6.87 (s, IH); ESI-MS (m/z): 480, 482 (lV[-i-NH4) +. 

(x^4) mMini(DTMs tmmi^i^x. ±mxnhnr^2-y^n^-3- {2- 

[ (2, 2-v'p^^/^-l, 3-Z^:^^yv>-4.-4/l^) 7^ h=^v'] -4, 
1,5 — t';^ h^^yy^ h ^i^) ^l^-^l^ (2.0 g, 4.4 mmol) ;a^b> 2 

— (3 -t Fn^v^:7a^;^/V) —4, 4, 5, 5 — > 7 t^V/I^- 1 , 3, 2-v^;^ 
drf-Tj^n^^^ (l.0g,4.6mmoD. tf^ ( MJ -o- h !J/^^^:7^ ^> v^^A(n) 
v?:^^ n y K (0.2 g, 0.25 mmol). ;^^ir>^^7^ (4.2 g, 13 mmol) J:tJ« 2 -i^T^ 
%^?^^y (30 mL). tK (5.0 mL) ^ffiV^T. 3- {2- [ (2, 2 - 1 , 

3 - i^xT^^r y ^ ^- 4 — i^V) y h ^-^] ^^/l/} - 4 -o^^/k- 2 - ( 3 - t K o 
dr>-:7ai^/l/) -1, (y b=3rv'7^ h^-^) -O-ifi/ (1.8 g, 87%) ^#fc. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 1.35 (s, 3H), 1.40 (s, 
3H), 2.67 (q, J = 7.3 Hz, 2H), 2.75 (t, J = 7.0 Hz, 2H), 3.35-3.18 (m, 2H), 3.26 (s, 
3H), 3.44 (m, 2H), 3.52 (s, 3H), 3.63 (m, 2H), 3.98 (t, J = 6.6 Hz, 2H), 4.18 (m, IH), 
4.95 (s, 2H), 5.18 (s, 2H), 6.80-6.72 (m, 3H), 6.84 (s, IH), 7.23 (m, IH). 

(xfi 5 ) mtkm 1 ® 4 1 mm\^ bx. xfB-e# b 3 - { 2 - [ ( 2 , 2 - 

— (3-t: Yu^lyy a^:=-;v) -1, (p« V^Z^^ ^y^:^ (0.95 g, 
2.0 mmol) ^ ^ 7 ^ /l^ (7.0 mL) :}3 J; mmol/LSftlTK^O 1 , 4 - ^ 
mm (7.0 mL) SrfflV^T. 7 3 (0.50 g, 75%) ^#fCo 
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iH-NMR (270 MHz, CD3OD) 5 ^pm): 1.05 (t, J = 7.4 Hz, 3H), 2.67-2.53 (m, 4H), 
3.44-3.12 (m, 6H), 3.56 (m, IH), 6.22 (s, IH), 6.59-6.56 (m, 2H), 6.68 (m, IH), 7.14 
(t, J = 7.8 Hz, IH); ESI-MS (m/z): 349 CM-i-H)+. 

[^JiMl7 4] 

6—^^/1—5— [2- ( 2 — t Kndp>^^ l^drv^) —4— (3— tKnd^^ 

v':7cc^/^) ^^-^V- 1 , 3~i^:t^/U i^t^^ 17 4) 

(Xm 1 ) mMM 6 4 (DXm 1 t mm\^ UX. ^SIM 153 (DHU 1 -trl* 2 - 

[2-rn^/v-3, s-f';^ (7< f^v-^ h^u) -yz^=.;v\ ji^y^/v (2.5 g, 9.2 
mmol) -h^h. 60% yK^fb"^ h U AiStft:^'!^:^ (l.O g, 25 mmoD. 2- (2-:7^n 
cta^ h^^/) 7" t Kn- 2H-t:°^:/ (2.9 mL, 19 mmol) *5j;t;?N, N-v^t^^ 
yl/;iiN/VAT5: K (50 mL) ^;l!V^T^ 2 -0:^5=-/^- 3 , (^ b^ri/T^ b ^i/) 

- 1 - { 2 - [ 2 - (7^ h ^ t Kn 2 -.^yl-:^!3ri/) ^ j:^/^} ^ 
^--^'^ (2.1 g, 58%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 1.49-1.83 (m, 6H), 
2.63 (q, J = 7.5 Hz, 2H), 2.92 (t, J = 7.5 Hz, 2H), 3.48 (s, 3H), 3.48 (s, 3H), 3.51 (m, 
2H), 3.58-3.63 (m, 4H), 3.86 (m, 2H), 4.64 (dd, J = 7.0, 3.1 Hz, IH), 5.12 Os, 2H), 
5.16 (s, 2H), 6.56 (d, J = 2.4 Hz, IH), 6.67 (d, J = 2.4 Hz, IH); ESI-MS 416 
(M-l-NH4)+. 

(Xfe 2) 1 OXa 2 h Wm\^ bT. _hiB-e#e>tT/fc 2 -^^/l^- 3 , 5 - tf 

(p« '^=3ri/;^ hapv-) -1- {2 - [2- (-T" h ^ t ^- 2 — ^/^::r=3f fX) 

:x ^^-if^- (2.1 g, 5.3 mmol) N-r/n^n^N^gt^ ^ K (l.O 

g, 5.6 mmol) *5J;tJ«N, N-v^t^ ^/V;!jN/I/AT 5: K (50 mL) ^/gV^T. 2,-:7^a^ 

- 4 -o-^/k- 1 , 5 - tf;^ b =3r-^>;>< h ^-y) -3- {2- [2- (^^h^tK 
vi\f'7ly~2—y(;v^^-y) ^Y-^yl =s:.^;v) ^^y^ly (2.1 g, 89%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 1.49-1.86 (m, 6H), 
2.72 (q, J = 7.5 Hz, 2H), 3,18 (t, J = 7.5 Hz, 2H), 3.47 (s, 3H), 3.52 (s, 3H), 
3.60-3.71 (m, 6H), 3.90 (m, 2H), 5.17 (s, 2H), 5.19 (s, 2H), 6.86 (s, IH). 

(XS3) ^MMKDX^S i:l^«J^bT. _hfB-e#fetbfc2-:/n^-4-^5=-/l/ 
-1, {7^ Y^-y:^ -3- {2- [2- {^y=y\iY^y^=7l^~'Z 

-^M-^l/) zi^Y^l/-^ oi^/i/} -<y^y (1.3 g, 2.6 mmol) 2- (3-fc 

Yn-^-yy -4, 4, 5, 5 -7" h 7 ^ ^/l^- 1 , 3, 2 - v^;^=3^.1^7i^^^ ^ 
:x (700 mg, 3.2 mmol). If ;^ ( h 3 -o- b U /V7^^;^ :7 ^ V) v> IJ' A(n)i^i^ n U 

K (100 mg, 0.13 mmol). ^^^-fei^l^ A (2.0 g, 6.2 mmol), 1 , 2 -i^^ h ^^riX^iJ^ 

(15 mL) j3j;t»K (3.0 mL) %ffiV^T, A-^^?V-\ , 5 - 1";^ (p^ 
^^rv-) - 2 -:7ji::^/l/- 3 - {2— [2- (7^ h -7 t Kn t:°^ 2 -^/^;^=3ri/) 

rc^/W -<i/if $ bJ-^JSMl C)XfS4 i:|WIil^c:LT. 

:^C'f[i^i^^^ £) , 7< ^ y —/I- (10 mL) J: TJ4:m.o\njmc^m(D 1 , 4 - f - 
W. (5.0 mL) ^^V^T, Ib-^^l 7 4 (420mg, 49%) ^#fCo 
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iH-NMR (270 MHz, DMSO-de) 5 (ppm): 1.04 (t, J = 7.3 Hz, 3H), 2.49-2.56 (m, 4H), 
3.16-3.38 (m, 6H), 4.48 (t, J = 5.6 Hz, IH), 6.30 (s, IH), 6.52-6.47 (m, 2H), 6.64 (m, 
IH), 7.11 (t, J = 7.9 Hz), 8,56 (s, IH), 9.00 Cs, IH), 9.20 (s, IH); ESI-MS (m/z): 319 
(M-»-H)+. 

mmm 175] 

1 , 3 iit^m 17 5) 

(Xm 1 ) HJS^il 1 4 4 (DX@ 1 fetL^S - (2 -TV - 4 - 

^^/l^-l, h^v^^ h^i/) — 2-:7a^^/V^>'-e^>' (200 mg, 0.518 

mmoD h 7 t K n :7 ^ (5 mL) i^:^^? b.^^l^^O°C^ "C/^^P Ufcft . l.Omol/L 
7=- b ^ t ' K n :7 ^ >^^(Dy^ Kn :7 ^ (6.00 mL, 6.00 mmol) 

(5.00 mL, 20.0 mmol) ^2:US5% ii^fhTK^TK (5.0 mL) ^Mx.X. m.UX2B^mM 

-:x:/n7K^i/) ^^/V] -1, 5 h=3ri/^ h^v-) - 2 -:7c3^;:^7P^>^-g^ 

(146 mg, 70%) ^#fCo 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.68 (tt, J = 5. 
6, 5.6 Hz, 2H), 2.10 (br s, IH), 1.64-2.78 (m, 4H), 3.24 (s, 3H), 3.22-3.36 (m, 4H), 
3.52 (s, 3H), 3.60-3.70 (m, 2H), 4.94 (s, 2H), 5.23 (s, 2H), 6.85 (s, IH), 7.15-7.25 (m, 
2H), 7.30-7.45 (m, 3H). 

(x@ 2) mMm 2 5 (Dun 2 1 mm\^ ut. xfs-et# btt-Tt 4 -^^^/v- 3 - c 2 

- (3-t Kn^as-iXTT'nTK^Sf-^x) ji^^/i^] -1, (^ h^^^^i^^ -2 

-:7ci^=/l/^:/-^^:/ (91.5 mg, 0.226 mmol) ^^5^7— (4mL) :3^^XJ^mMm 

.(O.lmL) '^ffiV^T. 'fl^^i^l 7 5 (42.7 mg, 60%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.67 (tt, J = 5.9, 5.9 
Hz, 2H), 2360-2.76 (m, 4HX 3.26-3.44 (m, 4H), 3.59 (t, J = 5.9 Hz, 2H), 6.34 8s, 
IH), 7.20-7.30 (m, 2H), 7.30-7.50 (m, 3H); FAB-MS (m/z): 339 (M-nNa) +. 

C^ffif^lj 17 6] 

6-^^/1—5- [2- (3-7< h^i/:/n)!jf^-» ^^/U2 - 4 -y zcu^/U^^^-^ 
1 , 3 - v';:^— /l- ({b-B-i^ 17 6) 

(xm 1 ) mMm a 4 ©x@ 1 1 mm^ l-t. njiM 175 (dtm 1 Tit & ti/fc 4 - 

[2- (3 -t Kn^afv'tT'n/ifar^^) -1, (7^b=3r 

v-T^ - 2-7az:::i/l^-<>-if ^ (53.5 mg, 0.132 mmol) T^^h^ 60% Tk^'lti- 

h V ^J>-mi^^Wc!^ (59.8 mg, 1.50 mmol) :3o j;(J«3 ^itp^^/l- (0.0810 mL, 1.30 
mmol) ^>SV^T. 4-^^/1^-3- [2- (3-;^ h ^iXT^n ;!j<=3f-i/) nz^/v] -1, 
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b=3fV7^ h^l^) - 2.--7 =^c=.;v^:y^iy (28.4 mg, 51%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.3 Hz, 3H), 1.68 (tt, J = 5.9, 6.4 
Hz, 2H), 2.64-2.80 (m, 4H), 3.23 (s, 3H), 3.59 (s, 3H), 3018-3.38 (m, 6H), 3.52 (s, 
3H), 4.95 (s, 2H), 5.23 (s, 2H), 6.85 (s, IH), 7.15-7.25 (m, 2H), 7.25-7.42 (m, 3H). 

(X©2) 2 5 (^X@ 2 i: UT. _hfS-C# fe;ixfc 4 3 - [2 

- (3-7^ h=3fi/:/'nx}N°^i^) ^^J\^'\ -1, h=3r->p< b -2- 
:7^^7l/-<>'if (28.4 mg, 0.0679 mmoD -^zr.^ /'—;V (4 mL) J^^^fb. 
(O.lmL) ^m^X^ 60°C-t?l.lB#rBlWL/to ^^&^m-^i|^^^l±TT^^iili > 
fc^^^^^^^ii iJ'o-rbi/7:7^— (i^na Tis/l^Jx/T? ^ y — 7^=20/1) JcT2IhIW^ 
b^-'fb-a'i^l 7 6 (19.5 mg, 87%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.19 (t, J = 7.4 Hz, 3H), 1.69 (tt, J = 6.4, 6.4 
Hz, 2H), 2.60-2.76 (m, 4H), 3.28 (s, 3H), 3.22-3.38 (m 6H), 4.51 (br s, IH), 4.94 (br 
s, IH), 6.35 (s, IH), 7.22-7.30 (m, 2H), 7.36-7.52 (m, 3H); FAB-MS (m/z): 353 
(M+Na) +. 

[^»>I17 7] 

6— ::i^5^/^-4-:7cc::i7^-5- (2, 4, 5 - MJ t K n dr-^^^-^/P) ^^^-^^ 

- 1 , 3 - v^;^-— /l^ (ih^m 17 7: 'fb-a^il^ 178 (Dv^T^^x 1/;^-^— ) 

(X@ 1 ) HiiM 8 3 (DXfl 1 b tl.fc 2 - [ 2 -od^/i^- 3 , 5 - l^^^ (t^ h ^ 
b ^i^) — 6 — :7 rc =71^^ ^71/] / —JV (l87 mg, 0.540 mmol) ^-J^ ^ 
n^^^y (10 mL) Zli^^ n A^t:° P ^^'c:^ r> a (549 mg, 1.46 mmol) ^^JP;t 

^?a-ci2B#rBm#bfco Kj^i^iiB-a-ii^^siib. «^MJ±T-eiiiibfco 
fcmm^^^wm^^-^hi^^y^— (q— ^^ih>'/g^^^^/^=2/i) ^ciT^tMb. 

/l^ (I39mg, 75%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.58 (q, J = 7.4 Hz, 
2H), 3.26 (s, 3H), 3.53 (s, 3H), 3.55 (d, J = 1.6 Hz, 2H), 4.98 (s, 2H), 5.25 (s, 2H), 
6.95 (s, IH), 7.10-7.20 (m, 2H), 7.30-7.42 (m, 3H), 9.53 (t, J = 1.6 Hz, IH). 

(X?M2) _h|B-t?#bti.fc2- [2-a^^/l/-3, 5 - If :^ V^l^ :^ V^l^) - 
Q—'y a:.=:.;V'7 ai^"^— (l35 mg, 0.393 mmol) ■^au—=r)V (10 mL) \Z. 
^^b. ^?^^0°C*-e?^*|]bfcft. 1.0mol/L:i:'fl^Tp7l--^^'^>v'?^i^(^)^— 
m (1.00 mL, 1.00 mmol) -^M^-X, m^UxmmW^^^f^. / — 

^^WS^ n-^- h^^-^^^'- (n—dri^>'/g^^:Il ^71^=2/1) \Z.xmU\^. 1- [2 
—31^7^-3, 5 — tf;^ (p^ y-^^yy — 6 -:7rtC=.7V':7ai=7l/] ^^-^J^ — 4 

-3^^^- 2 —ir—)V (134 mg, 88%) ^#fCo 

IH-NMR (270 MHz, CDCls) 6 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 1.39 (br d, J = 3.5 Hz, 
IH), 1.94-2.04 (m, 2H), 2.66-2.84 (m, 4H), 3.24 (s, 3H), 3.53 (s, 3H), 3.50-3. 60 (m, 
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IH), 4.95 (s, 2H), 4.90-5.00 (m, 2H), 5.23 (s, 2H), 5.40-5.58 (m, IH), 6. 88 (s, IH), 
7.15-7.25 (m, 2H), 7.25-7.42 (m, 3H). 

(X@ 3) _tfB-T?#btLfc 1 - [ 2 -^^/U- 3, 5 - f;^ (y^ h^-y^ h ^ v-) - 

6 —y a:^=^/Uy ^^/^ — 4 -^^z— 2 71^ (l33 mg, 0.344 mmol) 

ir ^ h ij /!/ (6 mL) i: 7K (2 mL) (DU^^mm^WM N - p« ^/U^/U:^ V >-N 
-;^^v^K (101 mg, 0.861 mmol) *5j:tK2.5% mmih:^-:^ ^ ^ J^<Dtext--y^^/UT 
(0.0500 mL, 0.0004 mmmoD trlM^X^ ^UXm^mMW \^f^o 

=50/50/1) i^Tffi^U *5^V^^c:v'T;^7"^':4-'^— 1 - [2-3^^/1^- 
3, (p« h^v-) - 6 -:7a^::^/^>'cc^/l^] ^^^iJ^:^— 2, 4, 5 

- h /l^ ( h y /V-A : 101 mg, 70% *5 U : 111 mg, 77%) Sr# 

iH-NMR (300 MHz, CDCls) 5 (ppm): 1.14 (t, J = 7.4 Hz, 3HH), 1.30-1.70 (m, 2H), 2. 
00-2.10 8m, 2H), 2.70-2.85 (m, 4H), 3.24 (s, 3H), 3.30-3.40 (m, 2H), 3.46-3.54 (m, 
IH), 3.53 (s, 3H), 3.64-3.80 (m, 2H), 4.96 (s, 2H), 5.24 (s, 2H), 6.89 (s, IH), 
7.15-7.25 (m, 2H), 7.30-7.45 (m, 3H). 

h y yi-B 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 1.30-1.52 (m, 2H), 
1.83 (br s, IH), 1.95 (br s, IH), 2.65-2.90 (m, 5H), 3.24 (s, 3H), 3.30-3.50 (m, 2H), 
3.53 (s, 3H), 3.68-3.86 (m, 2H), 4.96 (s, 2H), 5.24 (s, 2H), 6.89 (s, IH), 7. 15-7.25 (m, 
2H), 7.30-7.45 (m, 3H). 

(X@4) 2 5 (DXfM 2 h nWi^ LTs ±f2Tlt btbfc h y /1/A (98.0 mg, 

0.233 mmol) ^^b. (4mL) ^^Vm^m. (O.lmL) ^ffiV^T. 1 

7 7 (67.6 mg, 87%) ^#/to 

iH-NMR (270 MHz, CDCI3/CD3OD) 5 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 1.25-1.35 (m, 
2H), 2.60-2.80 (m, 4H), 3.00-3.46 (m, 2H), 3.60-3.78 (m, 2H), 6.35 (s, IH), 7.20-7.30 
(tn, 2H), 7.30-7.50 (m, 3H); FAB-MS (m/z): 333 (M-fH)+. 

\.pMm 17 8] 

6-ji^7^-4-:7^c:^/V'-5- (2, 4, 5 - h y t K n d^i^-^i/^^/v) ^^/-^^^ 

- 1 , 3 --J>i>r'—;v C'fb'^i^ 17 8: {b-^^^ 177 (D-JTy^T v;^-^— ) 

HJSM 2 5 2 i: IWI^^c: LT^ HJfeM 17 7 (Z)XfS 3 Xn h f\^f^ V y :^-/VB 

(109 mg, 0.260 mmol) ^^^^^^ (4 mL) ^iiXimM^ (O.lmL) ^^V^T. 

{b^i^ 1 7 8 (60.3 mg, 70%) ^#fc. 
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iH-NMR (270 MHz, CDGI3/CD3OD) 5 (ppm): 1.15 (t, J = 7.4 Hz, 3H), 1,15-1.42 (m, 
2H), 2.60-2.82 (m, 4H), 3.20-4.00 (m, 4H), 6.34 (s, IH), 7.20-7.30 (m, 2H), 7.30-7.48 
(m, 3H); FAB-MS (m/z): 355 OV[-HNa) +. 

imMm 17 9] • 

g_-^^^^_5_ {2- [2-1: Kn^v-S- (2-t Kn =3r V:^. f :7"a7]< 
d^i/] cc^/W -4-7cc^/k-<>--1f^-l, 3-v';r-/V' ('fl::^«^17 9) 

(X5gl) 2-^^/V-3, Fn=35^^>7^:^/V®^^^^/^ (1-70 g, 8.09 

mmol) b ^ (20 mL) \mmi^. "^-^ (6.43 g, 46.5 mmol) *5 j:t>J: 

ri:/i;>/V (4 00 mL, 33.6 mmol) ^Mk.X. ^?1.^^6B#r.m# bfc„ EJ^^^^^^^^^tK 

(,_^:3,-^^/i^^^^/V=20/l~9/l) 3, 
5 _ If ^ (^^-i^7V;r=3r v-) - 2 -^11^7^:7 ^^yV'g^^^ ^/l- (2.08 g, 66%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.10 (t, J = 7.4 Hz. 3H), 2.67 (q, J = J-4 Hz, 
2H), 3.64 (s, 2H), 3.68 (s, 3H), 5.00 (s, 2H), 5.04 (s, 2H), 6.49 (d, J = 2.5 Hz, IH), 
6.53 (d, J = 2.5 Hz, IH), 7.26-7.44 (m, lOH). 

(XS2) _h^a-Xr#b^fc3, 5-^^:^ (^^^Z^/U:^^^^) - 2 -^^/^:7^^/l-i^ 
m^^^^ (2 06 g, 5.28 mmol) ^N, N- v^T^ ^/l-^^/^-^T ^ F (10 mL) imMy 
^^?«^0r*-t??^*Pbfc^. N-^n^=r..^^^- K <l-12g>6.29nmiol) ^J^T. 

^?i.^T*o.5B#^m^^bfc„ Rmu^mKyi^^M^r. i^^:-^/^;e^m^^^^^ 

(n--^-y-Wi^^-^^/^=20/l~9/l) i^Tft^U 3, 5 
(-<iyi^7V7^^-^) -6-:/n^-2-^^/l-:7c:c;:^/V@^mP<^/^ (2.39 g, 

96%) ^#/Co 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.08 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.4 Hz, 
2H), 3.72 (s, 3H), 3.97 (s, 3H), 5.00 (s, 2H), 5.08 (s, 2H), 6.54 (s, IH), 7.20-7.50 (m, 
lOH). 

(Xms) ±IB-T?#btLfc3, -6--7jn^- 2-^^ 

,U^a.=.,mm^^^l^ (2.38 g, 5.07 mmol) ^1, 2-i>;^ ve^^^^^:y(20mUt 
7K (imL) a:>U^mm\mmL.. y:^::-7U:^<^iym (888 mg, 7.28 mmop_. f^-^;;: 
(4 92 g, 15.1 mmol) i}^ V -o- h V 7^^^^^^ ^ '^'^^^^^^B 

i^i^ny K (232 mg, 0.296 mmol) ^JflxT. iniiS?jST-C10^F.^W l^f'o ^J^i^ii. 

=20/1-9/1) iJlTftMU 3, (-^^/v^/V^^^» -2-^^/1-- 6 

(1.98 g, 84%) *#7t„ 
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iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.66 (q, J = 7.4 Hz, 
2H), 3.51 (s, 2H), 3.60 (s, 3H), 4.90 (s, 2H), 5.05 (s, 2H), 6.60 (s, IH), 7.00-7.10 (m, 
2H), 7.20-7.45 (m, 13H). . 

(X^4) _hfa-^i#£)ttfc 3 , 5 — tf>?> i-^l^i^/U:^^-^) - 2 —zx-^jV- <6 
^71^:7 cncr^/V-g^^T^ ^/l^ (l.96 g, 4.20 mmo]) Stt^ b^t:Kn:7^^ (lOO mL) 
«?b. ^li^SrO°C^-t?^^*Pbfc^. TK^^fbr/V-^ A ]J A (214 mg, 5.63 mmol) 

^jn^T. R?as-T?iB#rHm#ufco m^^m.^m\z.mm.-ry^) tfj>^^^nmmm.'f- 

=20/l~9/l~4/l~2/l) t3:T))t^b2- [3, 5 - tT:^ (-<:/v^7^:^=3f-j/) —2-^ 
6 - 7 =:-jV'7 31 ^^5^ / —/I/ (1.74 g, 95%) .tr#fCo 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.25 (t, J = 6.7 Hz, 3H), 2.70-2.90 (m, 4H), 
3.54-3.68 (m, 2H), 4.94 (s, 2H), 5.11 (s, 2H), 6.60 (s, IH), 7.05-7.15 (m, 2H), 
7.25-7.30 (m, 4H), 7.35-7.55 (m, 9H). 

(XS5) _bfat?#fe^fc 2 - [8, {■^^y-J'jV^-^^y) - 1 Q 

— ~y a:.=:.;V^ a:u=.)V\ /V (lOO mg, 0.228 mmol) ^-J'-^ xnvi :^ ^ ly (5 mL) 

\zMM bs r y JV-!f V -y-Jj^^^TiV ( (0.0271 mL, 0.228 mmol) *5 j; tJ«H:7 ^yfb^ 
T^/V^ft: (0.0100 mL, 0.0794 mmol) ^Jn;tT> ^M-ClSBt^^Ws 

|^^^^/l.=20/l) (3:TM0b. 3-r U/^^^^v^-l - {2 - [3, (-O- 
- 2 -J^^/V— 6 — l^cc^yl/^'cic^/l/] olY^^^] ^^n^N"^— 2— 

(44.6 mg, 35%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 2.30-2.40 (m, IH), 
2.65-2.85 (m, 4H), 3.15-3.45 (m, 6H), 3.74-3.84 (m, IH), 3.97 (ddd, J = 1.3, 1.3, 5.6 
Hz, IH), 4.88 (s, 2H), 5.04 (s, 2H), 5.12-5.32 (m, 2H), 5.88 (ddt, J = 10.4, 17.3, 5.6 
Hz, IH), 6.53 (s, IH), 7.00-7.10 (m, 2H), 7.15-7.25 (m, 4H), 7.27-7.45 (m, 9H). 

(XfM6) _Lta-C#bnfc3-TU/^;^^-^- 1 - {2- [3, {■^l^V'JV 
ir-^-y) — i—^y^^jv— Q —-y a:.:=.;v'7 :^=^jv\ ^bd^v-} -^uz-^iy—^—^—jv 
(35.2 mg, 0.0637 mmol) ^1, 4 - v^;^=3^i^>- (4 mL) :ioj;t/7K (l mL) \zMM\^^ 
2.5% mWi\:i:^:^%t7J>^(0\&x\.— ':f^A^T;V^-~)\^W^ (0.0500 mL, 0.004 mmol) *5 
J;t>*ai3 b y (124 mg, 0.581 mmol) ^JP;^T. ^M-e6B#ra^# bfCo 

7k'Mt*3 j:-a«ISfpmii^ b y ':7-^^7K^^^■g■T?^5fe^f■■bfc^I.^7K«•:^ f P r^i^-c^^b. 

m^^Mff T-C-^5fe bfco # b tLfdM^ 7« ^ y -/^ (4 mL) \z:m%^ b. 7X*f t^^ ^ 
f y '>i>^ (52.4mg, 1.39 mmol) ^;DD;tT. ^?U-e4B#rHm# bfc^ SJiSM-a-^^c: 

jp^n^f^^^:7^ - (n-^=3ff-W@^^3i^/W=l/2) tCTJitMb. 1- {2 - [3, 
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— ( 2 — t: Kn h ^x/) ^vi^-^l^—1—ir—;V (20.1 mg, 57%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.18 (t, J = 7.3 Hz), 3H), 2.33 (br s, IH), 2.48 
(br s, IH), 2.68-2.86 (m, 4H), 3.10-3.85 (m, IIH), 4.87 (s, 2H), 5.04 (s, 2H), 6.53 (s, 
IH), 7.00-7.10 (m, 2H), 7.20-7.45 (m, 13H). 

(xm?) ^JfeM2 5(DXS2 i:I^1^iz:bT. _LlB-C#btbfc 1 - {2- [3, 5- 
{■^:y-J)V:^-^-y) — 2 6 — :7cnc:^y^:7cnr:i7l/] h^ri/} — 8 — (2 

— t Fn ^v-^' K'^i/) . -fn^^^y- 2 /l^ (20.1 mg, 0.0361 mmol) ni^fo, 
J—fV (4mL) 4Sj:t>*aii:^ (0.1mL) ^ffiV^T.-fk^^J 17 9 (13.8 mg, 100%) ^ 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 2.56-2.72 (m, 4H), 
3.13-3.75 (m, llH), 6.29 (s, IH), 7.13-7.20 (m, 2H), 7.30-7.42 (m, 3H); APCI-MS 
(m/z): 377 OV[-i-H)+. 

\Mmm 1 8 0 3 

6— ^5=-/^— 4— 37 3^^71/- 5— (2, 3, 4— hU t Fn^v^:^'^/^) 
1, 3 -v^:^— (-fb-^i^l 8 0) 

(x@i) ^JiMi 7 7(^)x@i-e#e>ti/S 2- [2-^5^/1—3, ^-^fy^ (p« h 

^iXT^ h^Srv/) —Q-'7au=^;V'7a:^=^;V\ ^xL^-r^/u (195 mg, 0.566 mmol) ^"r h 
^\iYu-y^ly (5mL) mU^O°C'^'^^ll^n\^fc^ik. 0.99mol/L:ft:'fbtf^/^ 

^^^'^-^^^^^(T^T^ t Kn:7^>^?^V-^ (2.50 mL, 2.48 mmol) ^JP^T^ [Hl?aS-e2 

(n— --^1^wi^^^^/^=4/l) 

rMMb. 1 [2-::c^/t/- 3, S-t"^ (p< h^^rv^^ h=3rv') - 6 -:7^rn/V:7' 
0^:^/1^] 3 2 71^ (I14mg, 54%) ^#fCo 

iH-NMR (300 MHz, CDCls) 6 (ppm): 1.14 (t, J = 7.3 Hz, 3H), 1.36 (br d, J = 3.1 Hz, 
IH), 2.68-2.86, m, 4H), 3.24 (s, 3H), 3.53 (s, 3H), 3.92-4.04 (m, IH), 4.86-5. 00 (m, 
2H), 4.96 (s, 2H), 5.24 (s, 2H), 5.63 (ddd, J = 5.7, 10.1, 17.4 Hz, IH), 6.89 (s, IH), 
7.15-7.45 (m, 5H). 

(X@2) _bfB-T?#e>tLfcl - [2-:x^7i^-3, 5 - tf :^ (t^ h^->pi h^-» - 
Q-'y ^^;v^ 7':?- 3 -^z^'- 2 71/ (111 mg, 0.298 mmol) ^T-fe 

b - f y (6 mL) h zK (2 mL) bfc^ # ^fdf^tM- N - 7« ^/l^ 

^/V-tJn]; >'-N-:^^v'K (85.4 mg, 0.729 mmol) *5j;t>^2.5% E^-fl^;^;^ ^ 
tert-:7"^7VT7^3— yi^ttlf^ (0.0500 mL, 0.0040 mmol) ^M^X^ m^X^^'m^^ 

cfc-owpmb-^ f y !>i»7K^?i^-eliK^i5fc#-bfcft> ^TKil^-^ b y e7A-r?^Mb. m 
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y zz/p] ^^^y-i^ 2 , 3 - hU (109 mg, 90%) ^#/Co 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.15 (t, J = 7.4 Hz, 3H), 2.72-2.86 (m 4H) 
3.20-3.65 (m, 4H), 3.24 (s, 2H), 3.53 (s, 2H), 4.96 (s, 2H), 5.24 (s, 2H), 6.90 (s IH)' 
7.15-7.45 (m, 5H). 3.24 (s, 3H), 3.53 (s, 3H). 

(x@ 3) mmm 2 5 (^x^ 2 h w^mx^ lts JifB-ir#b;^xfc 4 - c 2 -=r.-^;v- 3 , 

-^—TU (109 mg, 0.269 mmoD ^^i^y^/p (4 mL) ^t^^ (0 ImL) ^ 

:&ii;tT. 60°CT'i.iNFra#b/c. ^;l;^?i^^^^ffT-^?^i^b. #e>tLfca^:Sri)-^^jl 

i^n-^h:^V:7^- (i^^cic^/l.) \Z.-xmm\^A\l-^m\ 8 0 (59.5 mg, 69%) 

iH-NMR (270 MHz, CDsOD) 5 (ppm):i.lO (t, J = 7.4 Hz, 3H), 2.60-2.80 (m, 4H) 
3.10-3.28 (m, 3H), 3.36-3.54 (m, IH), 6.31 (s, IH), 7.15-7.42 (m, 5H); APCI-MS 
(m/z): 319 OV[-i-H)+. 

[^JSMisi] 

- 1 , 3 (fb^i^ 1 8 1) 

(X@ 1) 18 0 COX® 1 t R^i^J^ LT. 16 9 OX@ 1 -C#e>;Jx5 3 

7^^200 mg, 0.559 mmol) ;a^e5. 0.99mol/L:i:fI::lf ^/^^^/^^-.v^l^r^cT)^ ^ 
Kn :7 ^ ^^^^ (3.00 mL, 2.97 mmol) ^^V^T. 5 - [ 2 -3z^/k- 3 , 5 _ 
:^(p« h^iX)-6-:7a^::^yU:7rc=/k]-<^^^- 1 3-;^^y^ (164 

mg, 76%) Sr#;^Co 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 0.90 (br s, IH), 1.16 (t, J = 7.4 Hz, 3H), 
1.46-1.64 (m, 2H), 2.35-2.60 (m, 2H), 2.68 (q, J = 7.4 Hz, 2H), 3.24 (s, 3H), 3 52 (s' 
3H), 3.75-3.88 (m, IH), 4.95 (s, 2H), 4.96 (dt, J = 10.4, 1.5 Hz, IH), 5.05 (dt, J = 
17.2, 1.5 Hz, IH), 5.23 (s, 2H), 5.55 (ddd, J = 5.9, 10.4, 17.2 Hz, IH), 6.83 (s, IH) 
7.16-7.23 (m, 2H), 7.27-7.43 (m, 3H). 

(X@2) l^iiMl 8 0(^X^2 i!|^;|||}3:LT. JbfBT?#e>t^7t 5 - [2-^^/1/- 
3, 5— If;^ (7« h^^Xp* —Q—y_a^:^;V'7ai.z^)V\^:y^-X—:sLl^—z 
— (162 mg, 0.420 mmol) N — ^ ^/U^/U/Jn y N — ^^ixK (99.9 

mg, 0.853 mmol) fc^j;tJ«2.5% E^'fb;^:^ ^ !> A Otert- =1 — /H^l^ 
(0.0500 mL, 0.0040 mmol) ^;^V^T. 5- [2-^^yl/-3, 5 - 1^^^ (^^b^^i^ 
;^ h=3rv-) -6-:7cnc^7k:7rc^/l.] -s^^:/- 1, 2, 3 - h y ;^-yk^#fco 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.60-1.70 (m, IH), ' 
1.84-1.92 (m, IH), 2.26-2.34 (m, IH), 2.40-2.76 (m, 4H), 3.24 (s, 3H), 3.53 (s, 3H)' 
3.20-3.60 (m, 4H), 4.96 (s, 2H), 5.23 (s, 2H), 6.85 (s, IH), 7.20-7.28. (m, 2H),' 
7.30-7.46 (m, 3H). 
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(xfi 3 ) mmm 2 5 (djiu 2 1 mmi^ ux. jim-^Mhti^ 5 - c 2 ^ ^i^/^- 3 , 

(7< h^V-p? b^V-) - 6 -:7ccc:::/k:7::c^/k] 1 , 2, 3— h 

V:t—/l^ (135 mg, 0.320 mmol) Sr^^^'/— /V (4 mL) \^MMl^. M^MM (O.lmL) 

^m^Xs 6o°c-ei.iH#PHW#bfco RjiLM^mmTxmmi^. nhntcmm^^mm 

n b :7 ^ — kcxmm U 'fli'^^ 18 1 (81,9 mg, 77%) 

iH-NMR (270 MHz, CD3OD) 5 (ppm):l.l2 (t, J = 7.3 Hz, 3H), 1.30-1.70 (m, 2H), 
2.20-2.36 (m, IH), 2.56-2.74 (m, 3H), 3.15-3.56 8m, 4H), 6.26 (s, IH), 7.14-7.22 (m, 
2H), 7.22-7-42 (m, 3H); FAB-MS (m/z): 333 (M-l-H)+. 

3-v^;^— /I- 8 2) 

(HU 1 ) MMM 16 3 (Z)X^ 2 b 3 - T y 7^-- 4 -^^/l/- 1 , 5 - 
(p^ h ^ v-^ h =3r-^) - 2 - :7'^r^7l-^^-^^ V (149 mg, 0.435 mmol) SrT-fe h c::^ h 
U/^ (5mL) t.Tk (imL) (D^-^^^^^t^^^^lf N-7« ^/I^^/PtIn JJ ^-N-;^-:3r->' 
K (140 mg, 1.20 mmol) S3j;tJ«2.5% E^fk;^;^ ? ^7 AOtert-:/^/^r/^=i— 
m (0.0500 mL, 0.0040 mmol) ^M^X. m.m,X24V^mMWl^tc. RJt-U^l^i^ma 

mmxm7^m^L.f^m. m^Km-m-r h v ^ j>^xmMu mm^mmrxm^vt^o # 

U 3— [2— ^^^^/V— 3, 5-^:^ (P« b^^yp^ h^iX) - 6 

— 7V (116 mg, 71%) ^#fc„ 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.15 (t, J = 7.3 Hz, 3H), 1.45-1:60 (m, IH), 
1.75 (d, J = 4.6 Hz, IH), 2.64-2.84 (m, 4H), 3.24 (s, 3H), 3.53 (s, 3H), 3.16-3.42 (m, 
2H), 3.54-3.68 (m, IH), 4.96 (s, 2H), 5.24 (s, 2H), 6.90 (s, IH), 7.18-7.44 (m, 5H). 

(x@ 2) mMm 2 5 (DXfs 2 1 mmi^ lts xfa-t?# ^tb/c 3 - c 2 -^^5^7^- 3 , 

)V (114 mg, 0.303 mmol) a^^y^/U (4 mL) *5j;t)«^it^ (O.lmL) ^^V^ 

'fk-a^i^ 1 8 2 (86.6 mg, 99%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.11 (t, J = 7.4 Hz, 3H), 2.55-2.80 (m, 4H), 
3.01 (dd, J = 7.8, 11.3 Hz, IH), 3.19 (dd, J = 3.3, 11.3 Hz, IH), 3.48-3.60 8m, IH), 
6.31 (s, IH), 7.12-7.42 (m, 5H); APCI-MS (m/z): 287 (M-H)". 

mmm i 8 3 ] 

6 4— :7a^n/^— 5 — { 2 — [3 , 4, 5 - h y t Kn^s^v-— 6 — (t K 
i=f ^7V) 7^ h ^ t K.i=z ^- 2 — r /^;^=3r<y] cc^/i^} i , 3 - 

^Jir—;v i\\:,-hm 18 3) 
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Olu i) MMM 1 7 9 (DHU 4 -e# h flfz: 2 - ( 3 , 5 - 1':^ (^>->^/v;^^ v-) 
— 2— 6 — r7ai^/I/7c:c:=:/V) ^^$^7— /l^ (85.3 mg, 0.194 mmol) V2 
-n^iJ^:/ (5mL) t^l^^^fU O- (2, 3, 4, 6 -7^ h ^-O-^^-v^/l—a-D- 
iJ^Vl^n / m; ^ p p T-fe b ^ ^ h (83.0 mg, 0.121 mmol) *5 j; t)«H:7 

y<b*!>*v^^^/l^^^^/1^^#: (0.030 mL, 0.238 mmol) ^*n;^T. 40°C^^4B#rHl 

drf-Wp^^::i^^/^=4/l) JilTltMb^ 1, 5 - 1':^ -A—^f-jV 
-2.-y ^:=^)V-2,- {2- [3, 4, 5 - fc Kn 6 - (tKn=3r-iy^^ 

7^ f ^ Kn t:°-7 2 — i J'V-^-^^y'], ^ (17.9 mg, 9%) 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.15 (t, J = 7.3 Hz, 3H), 2.65-2.90 (m, 4H), 
3.65-4.04 (m, 8H), 4.30-5.05 (m, 13H), 6.45-6.60 (m, IH), 7.00-7.50 (m, 35H). 

(XS2) JnlB-e^btL^ 1, 5 — tf:^ (^:/v?/V';r=3rv') -4 -^^/v- 2 — 
^;U-3— {2- [3, 4, 5 - MJ t Kn ^i/— 6 — KndeiXp?5^/P) •T^h^ 
t Knt'^i/— 2— ^/V;^:^^^] ^^/V-} :7 (20.0 mg, 0.205 mmol) 

^ 7^ ^ y -/I- (5 mL) 10%/N°^v^!>A^^ (10.2 mg) ^;(JP;^Ts 7K*#ffl 

S?a-t?260#PBm#bfc. ^^&^l^i|^^^tiibfcft. MI^^MffiT-^-miibfCo 
#6>tLfcaS^^^^)l^ n-r (i5^ u p 7^^7^i^/p< y — y^=4/l) ^ciTlt 

M {k-a-^J 18 8 (3.2 mg, 37%) 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 2.60-2.80 (m, 4H), 
3.20-3.85 (m, 8H), 4.80-5.00 (m, IH), 6.30 (s, IH), 7.15-7.45 (m, 5H); FAB -MS 
(m/z): 421 (M+H)+. 

CIIW!ll8 4] 

2— { 3— . [2— ^^/V— 3, 5— Kn^iX— 6— :7cc^/^7cc^/^] — 1— t 
Kn^v^:/a tiVi'} TT^n^^'^-^v^^i^/v ('ft;##?18 4) 

(XfMl) -^n ^^^v^J^^/l/ (0.100 mL, 0.659 mmol) b^t Kn:7^>' (5 

]i^(D^y''$f>^mW (0.350 mL, 0.70 mmol) J: TJ^^JfeM 1 6 9 (DTMl X^Uhtl^ 

3- [2-^5=-/^— 3, S-t";^ (y ^=3rv'y - 6 -:7ai^/l-:7ai::^/l-] :/ 
n/N"-^— /P- (134 mg, 0.374 mmol) ^M^X. m^X2mr^mW\^f:io RJ^^U^m^yK 

^Mx-xMrn^^/i^xt^mi^fco^mm^mumt^ v v ^ j>>^mmxm^^\^tc^. 

-^u-rVVvy-C- {n.—^^-^lyimm^^/^=2ll) \<lxmU\^. 2- {3- [2- 
^^/l/-3, (^ h=3ri/^ f=¥i/) — 6 — — 1— fcKn 

^-y^u}f;v) (98.9mg, 51%) ^#:rco 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.24 (t, J = 7.1 Hz, 
3H), 1.25 (t, J = 7.1 Hz, 3H), 1.45-1.60 (m, 2H), 2.30-2.80 (m, 2H), 2.68 (q, J = 7.4 
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Hz 2H) 2 84 (d J = 6.8 Hz, IH),. 3.24 (s, 3H), 3.53 (s, 3H), 3.80-3.92 (m, iH), 
4.10-4.26 (m, 4H), 4.95 (s, 2H), 5.23 (s, 2H), 6.84 (s, lH), 7.15-7.45 (m, 5H). 

(x@2) mmm2 5(Djim2tmm\^\^-<:^ jrtB-e#bti.f^2- {a- 12 -^^.^ 

:/n tVH /^:/-^v^^^^^ (23.5 mg, 0.0453 mmoD (4 
4oJ:tJ^ai^^ (O.lmL) S^fflV^T. -fb^^^l 8 4 (9.1mg,47%) ^#fci„ 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 1.21 (t, J = 7.3 Hz, 
3H) 1 22 (t J = 7.3 Hz, 3H), 1.40 1.60 (m, 2H), 2.20-2.70 (m. 4H), 3.20-3.35 (m, 
IH) 3 75-3.87 (m, IH), 4.11 (q, J = 7.3 Hz, 2H), 4.14 (q, J = 7 3 Hz 2H), 6. 27 (s, 
IH)', 7.08-7.18 (m, 2H). 7.22-7.42 (m, 3H); FAB-MS (m/z): 431 (M-i-H)+ 

immm i a 5 1 

4_:7^^/i--^^-^^>'-i, s-v';^-/^' (jb-g-^i 8 5) 

>^-^v?^^7V (57.3 mg, 0.110 mmol) h ^ K n :7 7 (5 mL) U ^fe 

2^] -2- (t Vx2^l^^-f-;V) ^^^^-1, 3-v^;^-/l- (5.3mg,ll%) ^ 



iH-NMR (300 MHz, CDCls) 8 (ppxn): 1.17 (t, J = 7.3 Hz, 3H), 1-35-1V4 (m, 5H), 
2.35-2.75 (m, 4H), 3.24 (s, 3H), 3.53 (s, 3H), 3.60-3.80 (m, 5H), 4.96 (s, 2H), 5.24 (s, 
2H), 6.85 (s, IH), 7.20-7.46 (m, 5H). 

(xm2) mm'm2 5<D:rM2bW\m\^\^x. ±iB-e#?5^rc5- C2-^^/v- 3, 

1 , 3 --J^-^l^ (5.0 mg, 0.012 mmol) ^-b. / -^1- (4 mL) ^ J: 
tJ^am (O.lmL) ^fflV^-C. 'fb-a-ii^l 8 5 (4.2 mg, 100%) ^#f^o 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 1.40-1.56 (m, 3H), 
2.20-2.70 (m, 4H), 3:40-3.60 (m, 5H), 6.27 (s, IH), 7.14-7.22 (m, 2H), 7.24-7.42 (m, 
3H); FAB-MS (m/z): 347 CM+H)+. 

[MMm 18 6] 

3_ [3_ (2-T-fe^/l/-3, Yn^^y- Q =^=^^^y 3 -N, 

N-e^ (2-t Kndr^>^^/V) -T^nz-^^^TS; K ('ffc-a-^ 1 8 6) 

(X@ 1 ) «M 1 3 OXm 1 ^ mm\^ UT. 8 7 (DX® 3 -tflt b^^^^ 3 - [ 3 , 

-173- 



wo 2005/063222 



PCT/JP2004/019742 



(7^ h^-y^ b^v-) - 2— :7j.^/v:7c.^c:^/V] ■T'n^-^^^^^'^/l- (29.0 g, 
80.5 mmol) n p (200 mLX B^m (21.5 g, 84.7 mmoD isXXJ^ [If 

(hV :77U^uT± h^^y) 3— K] ^^-^^z (35.7 g, 83.0 mmol) ^.^V^Ts 3 
- [2-3— K-3, (;'^ h^-JX) — 6 — :7cn^/v:7c3i^/V] 

/^"^'^pt 5^7k (32.7 g, 84%) ^#f::o 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 2.35-2.45 (m, 2H), 2.90-2.98 (m, 2H), 3.27 (s, 
3H), 3.56 (s, 3H), 3.59 (s, 3H), 4.99 (s, 2H), 5.27 (s^ 2H), 6.88 (s, IH), 7.10-7.17 (m, 
2H), 7.30-7.42 (m 3H). 

(X^ 2) r /^:^'>'#ffl:^Ts ±mX^nhtlf^ 3 - [ 2 - 3 — K- 3 , 5 - tf;:^ (7« 
h=35-v/^ f^-:/) -6-7^::^7^:7c:^^/V] ^-^^-^^ (l.5 g, 3.0 mmol) ^ 

(50mL) Jzi^^^fb, tf;^ ( b P :7a.::^/^7}^:^ :7 ^ ^n"^ i^-^ A(II)v^i? o 
y K (210 mg, 0.3 mmol) :J3 J;tJ« MJ y^'^/U ( 1 -:x. h ^Zy}f::^/U) (1.4 mL, 4.2 
mmol) ^M^X^ 9O°CX20mmWi^tio R}t>m\^mQ^ ^yit:^ V ^ (50 

mL) ^M^xu^mmw^k-^v-i h ^m i^xmm b.»^^^ n a ^/ki^-ettm ufc^ 

/n— ^'35^i?->'=l/8t?^tt|) i^lTltMbT. 3- [2- (1 b ^rv- If^/k) -3, 

(7« f'^ev'^ — % -y ^=-;V7 (870 mg, 

73%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) S (ppm): 1.07 (t, J = 7.0 Hz, 3H), 2.35-2.29 (m, 2H), 
2,79-2.73 (m, 2H), 3.24 (s, 3H), 3.50 (s, 8H), 3.53 (s, 3H), 3.89 (q, J = 7.0 Hz, 2H), 
4.14 (d, J = 1.9 Hz, IH), 4.45 (d, J = 1.9 Hz, IH), 4.98 (s, 2H), 5.19 (s, 2H), 6.86 (s, 
IH), 7.21-7.17 (m, 2H), 7.41-7.31 (m, 3H). 

(Xms) _hfB-e#e>tt/:i3- [2- (l -rc b =3r v-tf ^7^) -3, 5 - tf (^ h 
dpc/p? -Q-'y :^:=-;V^ =r.=^)v\ 7"n/N°Vlt7« ^/l- (880 mg, 2.0 mmol) ^ 

(40 mL) ^M. (6.0mol^, 10 mL) ^Jl];tT. Sia^e^BrHl^ 

^ j>.7Y.xm^\^fz.-\k. ^7M^^ h y e^-A-e^Mu. ^t^^MSET-ew^fe bf^o #e> 

ttfc^^^p< — /I^ (50 mL) J3:^^?b. LOmol/LTK^-fb-^ h y !>^7K^?^ (5.0 
mL) ^;!]n;tT. 60'C-e4^ra^# Lfc., KJS;:?^^«j±T-^^^|g 3- [2-T-fe^ 
7^-3, Kn^^rv-- 6— :7a.c^/k:7cc:=./V] :7'ny^^^ (550 mg, 92%) ^ 

IH-NMR (270 MHz, CD3OD) 8 (ppm): 2.35-2129 (m, 2H), 2.68 (s, 3H), 3:05-2.96 (m, 
2H), 6.47 (s, IH), 7.28-7.25 (m, 2H), 7.53-7.46 (m, 3H); APCl-MS (tn/z): 299 (M-H)'. 

(X^4) r/l-=f">'#|S|^T> Xf3T#e>tbfc3- [2-T'fe^/l— 3, S-v^tK 
n^i/— 6-7ai::^/V:7ai::^/l^3 ^^nx-^i/^ (200 mg, 0.66 mmol) ^v'i^ n n 7^ :x 
(10 mL) b> ■J^^.iJ' / — /I'T 5: (150 mg, 1.4 mmol). 1 - [ 3 - (v^t^^/I^ 

T ^ /) tf/l/] - a -^^/l/yt7/l^/}?v^-i' 5 F • (130 mg, 0.70 mmol) 

1 - 1 Kn drv-^^/y' h y ■ 7KfPf|^ (110 mg, 0.70 mmol) ^M^X^ "MM. 

xmwmW\.fz.o U-^M^WBr^xWM # £, tLfcBiS^^^ y ^^'/i^:^ =7J>.^xi 
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^h^'&':^4— (^ux=L :^/UJ>./pi ^ y —71^=9/1) icxmm 'fb^ij^ 1 3 6 (120 mg, 
73%) ^#fCo 

iH-NMR (270 MHz, CD30D/CDCl3=l/9) 8 (ppm): 2.36 (dd, J = 8.6, 7.6 Hz, 2H), 
2.63 (s, 3H), 2.75 (dd, J = 8.6, 7.6 Hz, 2H), 3.14 (dd, J = 5.1, 3.4 Hz, 2H), 3.39 (t, J 
= 5.1 Hz, 2H), 3.55 (t, J = 5.1 Hz, 2H), 3.66 (dd, J = 5.1, 3.4 Hz, 2H), 6.36 (s, IH), 
7.23 (d, J = 6.7 Hz, 2H), 7.46-7.35 (m, 3H); APCl-MS (m/z): 386 (M-H)". 

immm i s 7 ] 

3- [3- ( 2 — 3 , 5— v^fc Kndr^>— 6— :7 3^r^/V:7:3^"c::^/W) ] — N, 
N-tfy^ ( 2 - 1 K n dr->::c^/k) :/n y< l^T ^ K 18 7) 

MMM 1 8 e X'^htit^^h^^ 1 8 6 (60 mg, 0.16 mmol) ^ MJ >'/U:^umW: 
(6.3 mL, 0.82 mmoD i^mMl^. mUXSO^mmWl^til^. y^TX h V ^f-zl^l^^ 
>- (0.039 mL, 0.26 mmol) ^M^X. m^-^X^Ul.^^'A^ h4n^mMW\^tio Rft^W 

m^?^ ^ y —/i^xn^^B u-r. it^m i s 7 (17 mg, 30%) ^nt-. 

iH-NMR (300 MHz, CD3OD) 6 (ppm): 7.40-7.29 (m, 3H), 7.22-7.20 (m, 2H), 6.30 (s, 
IH), 4.56 (br s, 2H), 3.59 (t, J = 5.7 Hz, 2H), 3.47 (t, J = 5.4 Hz, 2H), 3.38 (t, J = 
5.7 Hz, 2H), 3.03 (t, J = 5.4 Hz, 2H), 2.69-2.62 (m, 4H), 2.36-2.31 (m, 2H), 1.12 (t, J 
= 7.4 Hz, 3H); ESI-MS (m/z): 374 (M-t-H)+ 

immm is si 

(nu 1 ) T/^=f >'#iffl^T. mmm s a (dh^ i xnh^ti 2 - : 2 3 , 

5 -1^';^ (7« b^V-) - 6 -:7a.=7V:7::c::^/l/] a^^'/^^U (70 mg, 0.20 

mmol) ^N, N-v^p^^/l^/i^/l/i^T^ K (3.0 mL) t^l^^fif Tkm^ti- h V ^ (l5 

mg, 0.60 mmol) ^M^x^ muximmmiWi^tio M^^m-^mK 2 - u ^/u 

K (150 mg, 0.60 mmol) ^1jU:^Xs mU.X3e^^mmWVf^o R}t-W^7k\^Mx. 

Xs ^ uu:4-^;uj>.xmm bfc. ^mm^mam\^i- h y ^ j>>7Kmmx'^^\^rc.m. m 

xi^Y^y'y A— (n-^^f-^z/g^^^ ^7^=2/1) tClTlt^ 4 -oi^/P- l , 5 
-t';^ (;^" h=3rv^7« h^-:^) -2-:7cnz^yi/-3- [2- ( t° JJ 3 — f/Vp? h 

d5-ix) ^^/l^] ^^^^1/ (78mg, 90%) ^#fc:o 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.2 Hz, 3H), 2.72 (q, J = 7.2 Hz, 
2H), 2.85 (t, J = 8.2 Hz, 2H), 3.23 (s, 3H), 3.44 (t, J = 8.2 Hz, 2H), 3.52 (s, 3H), 4.40 
(s, 2H), 4.93 (s, 2H), 5.22 (s, 2H), 6.85 (s, IH), 7.20-7.14 (m, 4H), 7.38-7.28 (m, 3H), 
7.61 (m, IH), 8.50 (d, J = 4.6 Hz, IH); APCl-MS (m/z): 438 (M-f-H)+. 

(X@2) ±iB-e#btT^fc4-a^^/V- 1, S-t'^ (7« f^v-^ f=3rv') -2->' 
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[2- 3 — r/^7« b^^rv-) ^^/^] .(78 mg, 0.18 

mmol) ^ /-/l^ (10 mL) \Z.mm^. ^W. (l mL, 6mol/L) Sr;(JnxT. 

(n_^d^-i^>./g^^^^yv=l/l-e®r?fl) i^Xmmi^. ^t-^miSS (28mg, 41%) ^# 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.79 (q, J = 7.5 Hz, 
2H), 2.81 (t, J = 7.71 Hz, 2H), 3.43 (t, J = 7.7 Hz, 2H), 4.42 (s, 2H), 4.47 (br s, IH), 
4.87 (br s, IH), 6.36 (s, IH), 7.26-7.13 (m, 4H), 7.46-7.41 (m, 3H), 7.59 (m, IH), 
8.50 (d, J = 4.6 Hz, IH); APCl-MS (m/z): 350 (M+H)+. 

[^m^!ll8 93 

5- [2- (2, S-v'fc Kn^>^:7"n;^fdrv') ^f^/k] -6-^^/1^-4- (3- 
7^ h^i/^o^;:^/!^) -<>-'^^^^- 1, 3-v^;r--/l^ ('fb-^^l 8 9) 

- {2- C (2, 2-v'^^7i'-i, 3-.v^;^=3{^y^:/-4^ — f/v-) ^ h^v-] ^^^^^ 

71/} - 4 -cc^yp- 1 , 5 - If (7« b ^i^?^ h =3rv') ^^/-g^:/ (l80 mg, 0.39 mmol) 
bv 3 — 7« h ^iy:7 ziL^jUTi^u (90 mg, 0.60 mmoDs If ;^ ( h !J — o— MJ /I^ 
,7iN:^:7^ >-) /^^ -J'^J>.(ji)-J'^ n y K (20 mg, 0.025 mmol). v^^^ (350 mg, 

l.l imnolX 1, 2-v';^ bdf-^>:i:^>- (5.0 mL) *5j;tK7K (l.O mL) ^ffiV^T. 3- 
{2- [ (2, 2-v^7«5^/k- 1, 3 -v^;^=35.y^:/-4--f/l-) ^ t'^iX] ^^/^} 
-4-ji^/P— 1, 5-lf^ (7« b=^i^) -2- (3-^ h=3fv':7a:i::^7W) 

J—JV (3.0 mL) *5ctt>*4mol/Lit'fb7K*<^l, 4 -i^:^=3ri?-^^?^ (2.0 mL) ^.^V^ 
T. {b-a-^ 1 8 9 (76 mg, 53%) ^#fCo 

iH-NMR (270 MHz, CDCla) 6 (ppm): 1.06 (t, J = 7.4 Hz, 3H), 2.54-2.66 (m, 4H), 
3.11-3.39 (m, 6H), 3.53 (m, IH), 3.73 (s, 3H), 6.23 (s, IH), 6.66-6.79 (m, 2H), 6.81 
(m, IH), 7.23 (t, J = 7.9 Hz, IH); APCI-MS (m/z): 361 (M-H)". 

C^m^ 19 0] 

5- [2- (2, 3 -v^t Kodevz-T^nTK^v-) ^^/^] -6-^^7V-4- [3- 
% 1 9 0 ) 

^m^ijl 7 3(DXfM4-t?#e>^afc3- (2- C (2, 2-v^7<^/l— 1, 3 -v':^ 
^y^i/- 4-^/1/) 7^ h^^v-] ^5^/1/} - 4 2 - (3 - t Kn^->':7ai 
^/V) —1, 5'-tf:^ (;^ b=3riX^ h^i^) ^^/if^/ (45 mg, 0.095 mmol) ^N, N 
-v^7^^/W/}^/^i^T5 K (imL) \z:mm-\^. mB.^^^) (50 mg, 0.36 mmo]) *5J: 
tJ5 2 - t:°=i y n y K (20 mg, 0.12 mmol) ^M^X. m^X48^^mWMWl^tio 
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4momMih:i<-m(D 1 , 4-v?^=¥f->'^l^ (l.O mL) ^jBxTv l^mMWVtio R 

f^M^mQ^mT^m-rhv ^j>>7i<.mmx-^^\^fzL^. i^#^^yi^-e2iiittmbfco ^ 

T»Mb. ih^mi 9 0 (I5 mg, 36%) ^#fCo 

iH-NMR (270 MHz, CDaOD) 5 ^pm): 1.07 (t, J = 7.5 Hz, 3H), 2.54-2.64 (m, 4H), 

3.13- 3.32 (m, 4H), 3.37 (m, 2H), 3.57 (m, IH), 5.14 (s, 2H), 6.25 (s, IH), 6.74-6.79 
(m, 2H), 6.91 (m, IH), 7.27 (t, J = 7.8 Hz, IH), 7.31 (m, IH), 7.59 (d, J = 7. 5 Hz, 
IH), 7.82 (td, J = 7.8, 2.1 Hz, IH), 8.47 (m, IH); APCI-MS (m/z): 438 (M-H)". 

mMM 19 1] 

5- [2- (2, 3-v?t Fn:3rv':7'n7K=3f->') ^^i^/l^] -6-^^/1^-4- [3- 
( t° V v'i/— 3 — f /l^^ ^/^:^=3riX) :7 ^^-^^ 1 , 3 — {^t-^ 

i^l 9 1) 

mmm 1 9 o t mmi^ ut. mmm 173 (^xfM4 e^ftfc 3 - { 2 - c ( 2 , 

2-v>p<^7^— 1, 3— v':^=3ey7^^-4--f/l/) ^ h^-^x] ^^/W — 4 — ^^/P 
-2 - (3-fc Kn:3ei/:7cc^/l^) -1, (7« h^iX^ ^1^^^^ (45 

mg, 0.095 mmol) /i^fc. 3 - t;°=i U /Vi^ n iJ K (20 mg, 0.12 mmol)^ M^:^ V A 
(50 mg, 0.36 mmol) :JoJ;tJ«N, N- v>7« ^/1-/}k/1-AT 5: K (l.O mL) ^fflV^T. 3- 
{2- [ (2, 2-v^7<^/^-l, 3-v'^^y7^-4 — 7< b^^rv-] ^9^/1^} 

-4-:x.^jU-l, (7« b=3r-~>y h^--^) -2- [3- (t°ye>:/-3 f 

/^p«^/^;^=3rix) l^ci^:^./^] -<>-^:y^nf^o nhf^tiih-^m^ ^ ^ (l.O mi;) 
*5j;tJ«4mol/L:i['fb7K*<^l, 4 -•i^:^=3f-f-^m?^ (l.O mL) T^^SL. 'fb-a-i^ 1 9 1 
(20mg, 48%) ^#fcio 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 1.07 (t, J = 7.4 Hz, 3H), 2.55-2.66 (m, 4H), 

3.14- 3.47 (m, 6H), 3.57 (m, IH), 5.66 (s, 2H), 6.25 (s, IH), 6.74-6.81 (m, 2H), 6.92 
(dd, J = 8.1, 2.4 Hz, IH), 7.27 (t, J = 7.9 Hz, IH), 7.40 (ddd, J = 7.9, 4.9, 1.2 Hz, 
IH), 7.91 (dt, J = 7.9, 1.2 Hz, IH), 8.44 (dd, J = 4.9, 1.2 Hz, IH), 8.58 (br s, IH); 
APCI-MS (m/z): 439 (M+H)+. 

C«M19 2] 

5- [2- (2, 3-v^t Kn=3r^>:7°n7K=¥-» ^^/V] -6-^^/1—4- [3- 
mi 9 2) 

mmmi 9 0 tmm\^\^x. ^wiji 7 3(7^x^4 -e#b^^fc3- {2- c (2, 

2-v^7<^/l/- 1, 3 -v^:^=3ry ^^/-4 — f/I^) 7« h^^f-JX] ai^/l^} -4-^^/1/ 
-2 - (3-t Ko:3ri/7ai::^/l/) -1, (^ b^iXp^ V^-y) -<l^'^> (45 

mg, 0.095 mmol) 4 -t:°=i ij/i^^ a U K (20 mg, 0.12 mmol). 3 tP ^ 

(50 mg, 0.36 mmol) *5J;TJ«N, ^^--J' :^^)Vi^JVJ>.T % K (l.O mL) ^^ffiV^Ts 3- 
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{2- [' (2, 2-i;?p(^/^- 1, .3-v^;e-^y^^-4-^7i-) p{ h^-yl ^'f-M 

5-tf>^ h^-y) -2- [3— ( t" U v^:/— 4 — f 

/^^^/v:^:^?^-/) :7:^::n/i.] -<^^-e'^^#fCo # bi^T.fc'fb'a^il^ ;^ / — /^' (1.0 mL) 
*5j;T>*4mol/L:^'fb7K*c0 1, 4 -i>;e-=3r1h>'^^?S (l.O mL) "C^aU ^h-^^l 9 2 
(25mg, 60%) ^#fc„ 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.55-2.65 dn, 4H), 
3.15-3.40 (m, 6H), 3.57 (m, IH), 5.15 (s, 2H), 6.25 (s, IH), 6.75-6.78 (m, 2H), 6.91 
(dd, J = 7.9, 2.5 Hz, IH), 7.27 (t, J = 7.9 Hz, IH), 7.48 (d, J = 5.8 Hz, 2H), 8,47 (d, J 
= 5.8 Hz, 2H); APCI-MS (m/z): 440 (M[+H)+ 

mmmi 93] • - 

5- [2- (2, 3 -v^t: Kn^i/:/n;?K^-:x) ^=9^/1/] -6-^^/1^—4— [3 — 
(2— p^^/lx— 1 , 3 -^Ty^/l^-4— '^a^::^/Ty']^>"^l^— 
1 , 3 -i^;^— /I- i^t^m 19 3) 

^SiM 1 9 0 i P^^s: bT. I^JSMl 7 3 0X@4-e#£,tl.fc3- {2- [ (2, 
2-i;'p<^/t'- 1, 3-v^;^'¥y-7^-4 — {/u) h^Z^l —A—=^'=f-;v 
■^2 - (3-t Kn=3rv^:7ai— /P) -1, 5— .tf;^ (p« K^i/) ^^^-^V (45 

mg, 0.095 mmoD 4 — (-^ n n 7< ^/l^) - 2 — p« ^/U— 1 , 3 -^T /V (25 

mg, 0.14 mmol). 60% 7\z.mi\:.'r V V P •1>>U.WJ^W^ (20 mg, 0.5 mmoD *5j;tJ«N, 
N-v^p^^/P-TiN/l/AT^ F (1.0 mL) ^fflV^T. 3- {2- [ (2, 2-i>y^7V- 
1, 3--j:t^y'7l^— 4.—^ ;v) y^Y^Zy'] 5 — If y. 

(p^ b=¥^>y h^Srv') -2- [3— (2-y^/U-l, 3 -5^Ty— /V— 4 — -fypy 
^/V;^^v') .ycc::^/^] -<i/-^^>'^#fc:o #bttfc'fb'^i^^^i$'y— (1.0 mL) *5 
J;mmol/Li^>fb7K*<D 1 , 4-v>::r=^f-^^^?^ (l.O mL) "e^S b.^b-a^^H 9 3 (30 
mg,69%) Sr#f::„ 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.62 (s, 3H), 
2.59-2.71 (m, 4H), 3.15-3.49 (m, 6H), 3.60 (m, IH), 5.12 (s, 2H), 6.29 (s, IH), 
6.77-6.84 (m, 2H), 6.95 (ddd, J = 7.9, 2.6, 1.0 Hz, IH), 7.30 (t, J = 7.9 Hz, IH), 7.39 
(s, lH)i APCI-MS (m/z): 458 (M-H)". 

mmmi 9 4] 

5- [2- (2, 3 — v^t Kndrv'y'P/if^Srv^) o-^/l^] — 6 4 - [3 — 
(2-fc Kn^i/:^^ f^i/) ya^=^;V] -<>-ifv-l, 3-v';^-— /l^ ('fl^'^ii^ 1 9 4) 

mMm 19 ot mm\^ ux. «m its (^xfS4 ti# fe):3^7t 3 - { 2 - c ( 2 , 

2- v^y^/I/— 1, 3 — i>^=35^y^^-4-'f /I/) y h=3rv-] —4—^^/1^ 

-2 - (3-t Kn:3f-.>:7 3:.::^7i/) -1, 5 - -}f :^ (y b^^rv'.y b^^-y) -<yify (50 
mg, 0.11 mmo]) ^^h. 2- ( 2 — ^n^^^ h ^^v") 7^ h ^ t Knt°^y (0.03 mL, 
0.20 mmol)^ 60% Tkm^ti- h V ^ J>^mm^Wc^ (20 mg, 0.5 mmoD *5J:tJ«N, N- 
-J?i^/U:^/UJ>>r^ K (1.0 mL) S^fflV^T. 3- {2- [ (2, 2-v^y^/l^-l, 

3 - v?;^dry^i/-4-^/V) y bdj-v^] c^i^/l^} -4_j^^7^_i, 5-try (y 
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h^ix) -2- {3- [2- (v" b^t: Knfc''^:/-2— r/t'.;^=3fv') h 
drv-] :7^:=^/U} -<>'-^^>'^#fCo #fotl.fc'fli'a^#f^^ iJ^y— /V (1.0 mL) :fcj:t/ 
4molM'fb7j<*<^ 1 , 4 - v^^=3ri?-^:^ (1.0 mL) "e^SU. ^h^^ 1 9 4 (7 mg, 
16%>^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.03 (t, J = 7.4 Hz, 3H), 2.49-2.63 (m, 4H), 
3.07-3.39 (m, 6H), 3.51 (m, IH), 3.77 (t, J = 4.6 Hz, 2H), 3.97 (t, J = 4.6 Hz, 2H), 
6.19 (s, IH), 6.64-6.68 (m, 2H), 6.82 (ddd, J= 7.8, 2.7, 1.0 Hz, IH), 7.20 (t, J = 7.8 
Hz, IH); APCI-MS (m/z): 391 (M-H)". 

mmm 195] 

5- [2- (2, 3 -v^t Kndr-^T^nTjfdri/) oc^/^] - q-^^^u- 4- [3 — 
(2-^71/7^1; y:^:^ b^rv-) :7^— /l-] 3 -v^;^— (fb-a^^l 9 5) 

^iifijl 7 3(^X@4l?#btLfc3- {2- [ (2, 2 - v^y 5=-/^- 1 , S-v';^- 
dry^^-4-rl'/l-) y h^^i^] ^^/^} — 4— 2— (3 — tKn^v':7^ 
— /I^) -1, 5-« (y h^i/y b^i/) ^^-e^i^ (50 mg, 0.11 mmol) ^ h/V-^ 
>- (3.0 mL) N- ( t ^v^zc^/v) ^/VtJs ij :/ (o.Ol mL, 0.21 mmoD^ 

^ ]) -y au::^;Vi^:;^'7 ^ (30 mg, 0.12 mmol) *3 J: tJ«40w/v% T^/'t^'^ JVH^l^^V':^ 

=l/4~l/l) JClTltMb, 3- {2- [ (2, 2-v?y^/l/-l, 3-v^;r^y^^- 

4— ^/1-) y.h#-:x] 31^/1/} —4— ^5^71^-2— [3— (2 — ^/p^ y y^ hdr-^) 
y:x.:=-}V\ -1, s-t-^ (y h^-^y Y-^^y) -<^-^^:/^#fco 'i^hf\.fz.\\L^m^ 
y y —/V (1.0 mL) 4mol/LJt'fb7K^<^ 1 , 4 - v';^'¥i^>'^?^. (l.O mL) 

iJ^nr3 4N/^A=l/50~l/10) i;iT|#^L. \\l^mi 9 5 (16 mg, 36%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.59-2.71 (m, 8H), 
2.81 (t, J = 5.3 Hz, 2H), 3.19-3.45 (m, 6H), 3,60 (m, IH), 3.70 (t, J = 4.7 Hz, 4H), 
4.16 (t, J = 5.3 Hz, 2H), 6.29 (s, IH), 6.75-6.78 (m, 2H), 6.90 (m, IH), 7. 29 (t, J = 
7.9 Hz, IH); ESI-MS (m/z): 462 (M-i-H)+ 

\MMm 19 6] 

5- [2- (2, 3 -v^t Kt:2=3{--Jy:/n7K=3s--:y) 31 ^/v] -6 -^^7^-4- {3- 
[2- (2-^=3^y t:»n U i^^-- 1 — Y/l^) azfdriy] y 1 , 3 

(fb-a-i^l 9 6) 

1 9 5 i n-mc. UT. mfeM 17 3 (DX@4 TitbtLf^ 3 - { 2 - [ ( 2 , 

-2 - (3-t Kn:3^-:y:7c3z^7V) -1, (y >=3E^>^y Y^i^) ^i^^i^ (50 

mg, 0.11 mmol) yO>?3s N- (t Kn^ev-^^/k) fn y (0.02 mL, 0.18 mmoD. 
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• f y ^az.^/U^^y^> (30 mg, 0.12 mmol). 40w/v%Ty v^:^/l^^^^^^:^^'5"/l/<^ 
fyVcn>'^|^:JoJ:t>*b/l-3ii/ (3.0 mL) ^m^^X^ 3- {2- [ (2, 2-z:^y^^/U 

^ ('t? V^-y^ h^^y) -2- {3- [2- (2-;r=3ryt°ny v^>^-l-'l'/^) ^ 
^5r^>'] :7.n::^/W -<Vif^^#fCo #btLfc4li^t)^7^-^ ^ (l.O mL) *5j;t)« 
4mol/L:^-fb7Kmt^l, 4-v^;r=3ri?-^^^^^ (l.O mD L.'fb^i^ 1 9 6 (33 mg, 

65%) ^#fCo 

iH-NMR (270 MHz, CDsOD) 5 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 2.02 (m, 2H), 2.37 (t, 
J = 8.1 Hz, 2H), 2.61-2.71 (m, 4H), 3.19-3.44 (m, 6H), 3.56-3.67 (m, 5H), 4.14 (t, J 
= 5.3 Hz, 2H), 6.29 (s, IH), 6.73-6.79 (m, 2H), 6.87 (ddd, J = 7.9, 2.5, 1.0 Hz, IH), 
7.28 (t. J = 7.9 Hz, IH); ESI-MS (m/z): 460 CM-i-H)+. 

4- (3-T^/:7^ri/0 -5- [2- (2, S-^^'t: Fn^->:7"n7H=3r->» 

^1^] -e-^^^^/p-o-ifi^-i, 3-i^;^-/i^ (>fb'a'^i9 7) ■ 

(X5^i) mmmi(DJLUs tmmi^i^x.mmwn ? 3ox@2-e#fe^6 3- (2 

-r y/^;r=3rv'^^M -2-ya^-4-^^/V-l, (7« f=3fv^7^ h=3f 

v-) -<^^-^^i/ (1.1 g, 2.3 mmoD 3 - T ^ / :7 n (430 mg, 2.8 

mmol). tf'^ (by-o-hy/l-*:^:7^ix) 7N°^i^^Aai)v^^n y K (I50mg,0.19 
mmoD. (2.1 g, 6.5 mmoD. 1, f^v^^^V (20 mL) *5i 

t)?7K (1.0 mL) ^ffiV^-C. 3- (2-ry/V'^^v':^^/lr) -2- (3-T5/:7a^ 
_4_j^^yi/_i, (7« h^^v-p? h=3riX) -^^^-^^^ (960mg, 88%) 

iH-NMR (270 MHz, CDCl 3) 6 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 1.35 (s, 3H), 1.40 (s, 
3H) 2 65-2.80 (m, 4H), 3.15 (m, IH), 3.27 (s, 3H), 3.29 (m, IH), 3.39 (m, 2H), 3.51 
(s, 3H), 3.56 (m, 2H), 3.96 (m, IH), 4.98 (s, 2H), 5.20 (s, 2H), 6.65-6.53 (m, 3H), 
6.84 (s, IH), 7.15 (m, IH). 

(xa2) mmwn(D:Lm4tmm\^vx^ ±m.xnhtLfc3- i2-TV/i-:t^^^ 

:^^;^) -2- ( 3 -T^ 7:7 0.^/1/) -4-^^/V'-l, 5 - If (7f=3ri^7b 
drix) -^^-if^ (60 mg, 0.13 mmo]) 7^5^/— /V (2.0 mL) :jo J: mmol/L:^'! b 

-^^(55 1^4 _i;f;^^f-i/^^^ (2.0 mL) ^fflV^T. fb^^^ 1 9 7 (32 mg, 71%) ^ 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.58 (q, J = 7.5 Hz, 
2H) 2 67 (t, J = 8.1 Hz, 2H), 3.17-3.42 (m, 6H), 3.57 (m, IH), 6.23 (s, IH), 7.10 (t, 
J = 7.5 Hz, IH), 6.47-6.54 (m, 2H), 6.65 (ddd, J = 7.5, 2.5, 1.0 Hz, IH); ESI-MS 
dn/z): 346 (M-H)'. 

[«^J 19 8] 

2- [3- (2-^^/1^-3, 5--J'\i \^^n^-y-Q-y =^:^7\^^ =^=-^^) ] -N, 
N-lf^ (2-t: Kn^^ri/oz^/l-) TirbT^K ('fb^«^19 8) 
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-3^,^) -6-7j-^/V:7^^/1^®^^7«^/1^ (650 mg, 1.7 mmol) Srp<^y— /l^ (lOO 
mL) t^l^^ib. lOmoUL^m^t-rhV (l.O mL) Sr^JP;t-C. 6O°C-e50#ra 

- 37 ^ ^ ^/I^i^^ (540 mg, 87%) ^#f^o 

APCl-MS (m/z): 361 (M+H)+ 

(X^2) T/V'=^'^#fflMTs Ji|B-e#b:^fc2-^^/V-3, (p^ b^^ri/ 

^ - 6 -::7c:c^/l':7:r.::^7V@^^ (86 mg, 0.27 mmol) ^v^iJ^ n n (10 . 

mL) \:imm i^. ^^^^ y -^^T ^ ^ (75 mg, 0.70 mmol). 1 - C 3 - (i^^ ^/l-T 
5: /) -fxi — 3 -:^^)Vij;v~7^-yy( % K • ife^:^ (63 mg, 0.33 mmol) *3 j;t)^^ 

1 _ t Kn ^v-^^^y h y ry'Wl/ • 7KfP4^ (50 mg, 0.33 mmol) ^MtlX^ ^M-e3 

T 5: F (56 mg, 51%) ^#fCo 
APCl-MS (m/z): 448 (M+H)+ 

(Xms) _hfB-t?#btl.^2- [2-^^/^-3, 5-1^^;^ (^ f^v-^ - 
6 -^^ci^/v^^^/i-] -N, N-tf:^ (2-1: Kn^v^^^/i') TirhT?: (78 mg, 
0 18mmol)^7«^y-/l- (3 mL) i^mMl^. 4mol/Lfet>fb7K* (l mL) ^UW^X^ m 

=1/1) J^T^tMU^ it-B-mi 9 8 (22 mg, 13%) ^#fCo 

iH-NMR (270 MHz, CDsOD) 6 (ppm): 1.07 (t, J = 7.4 Hz, 3H), 2.53 (q, J = 7.4 Hz, 
2H), 3.41-3.21 (m, 8H), 3.62 (t, J = 5.9 Hz, 2H), 6.35 (s, IH), 7.16-7.13 (m, 2H), 
7.37-7.27 (m, 3H); APCl-MS (m/z): 358 (M-H)". 

6_^^yl/_5_ [2, Kndrv/- 2- ( 3 - 1 Kn tVl^) -O'^ 

^l,] _ 4 _ ^ ^ ^/V-<i/-if i^- 1 , 3 — v^;^— /V (fb-a^^ 19 9). 

(X5g 1 ) 5 2 OXfl 2 b tT.fc 2 -ai^yk- 3 , 5 - If ^ (y< h b 

_ 6 _:7:n::^/i/7:x-^/^S^^7«^/^' (l9 mg, 0.050 mmol) h 7 t: Y^r^yy 
(10 mL) \z:mU^^. ^{[^ry/l^-^^^-t-V'^i^ (0.20 mL, l.Omol/L) ^jWi^Ts ^ 
ta^^lB#fHm#bfCo mm^'&n. d.Omol/L) ■tf'f'fnbfcft. i^na7js>l/AT'ttmL 
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- Q -y a^::^;vy ^-f ^ - X , 6 - :/ - 4 - /V (32 mg, "m. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.01-1.97 (m, 4H), 
2.84 (q, J = 7.4 Hz, 2H), 2.97 (br s, 2H), 3.21 (s, 3H), 3.53 (s, 3H), 4.98-4.89 (s, 6H), 
5.24 (s, 2H), 5.60-5.40 (m, 2H), 6.90 (s, IH), 7.41-7.20 (m, 5H); APCl-MS (m/z): 427 
(M+H)*. 

(X5g2) T/V=^>#11I^T> ±tB-t:#bttfc4- [2-:3i^/V'-3, 5 - 1*:^ (7« 
b^V;^ b=^v^) -6-:7:x:^/l^:7cn:::^/H^:/i5^- 1, 6 -v^:i^>'- 4-^-/1/ (32 
mg, 0.75 mmoD b ^ t Kn :7 7 >- (10 mL) #^^^/-^b^tKn:7 
7:/^^: (0.20 mL, l.Omol/L) ^-78°C-^^;Jrax.T. t^o < i^^a^-^^m^U. 6R#^m 
^^bfco KiS^iE^i^l-fiafPm^^m-^ b y -^-^tKI^ (1.2 mL) *5 j:tJ«il^{li7K*7k 
(1.2 mL) :Sr^P;tTI^?m-ei0#r^m#bfc„ S^£;wti-7K^Jn^T. 

>-/g^^^^/V=l/l) Jz:T*tMU 4- [2-^^/1^-3, (7^ b=ar 

_ 6 _ :7 ^ ^71^:7 ^'T'i?' ^-1, 4, 7-h3J (13 mg, 37%) ^ 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 1.40-1.20 (m, 4H), 
1.80-1.65 (m, 4H), 2.91 (q, J = 7.4 Hz, 2H), 3.10-2.95 (m, 2H), 3.59-3.48 (m, 9H), 
4.93 (s, 2H), 5.24 (s, 2H), 6.91 (s, IH), 7.32-7.26 (m, 2H), 7.42-7.36 (m, 3H); 
APCl-MS (m/z): 463 OV[-i-H)+. 

(X@3) _h|ET'#e5H^4- [2-^^/W-3, 5 - b^Srv^P^ b^^rv-) - 
Q—ya^=^jV'7 3:.^;V\^':r^:y—\, 4, 7 - f y (50 mg, 0.11 mmol) ^ 

^ ^ y (5 0 mL) i^^^^? 4mol/Li^{b7K*(^ 1 , 4 (l.O mL) 

^iKfh^ ^?M.T:20tra»#bfCo ^j^;;^«^lmol/L7K^'^li-:^^y ^^^TK^^^^^t'foL'^ 

b:^'^:7^— (i5^ a n TjN/VA/^ / — /v=9/l) JeiT^t^U. -fb-a-^^ 1 9 9 (21 mg, 
55%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1,06 (t, J = 7.4 Hz, 3H), 1.50-1.10 (m, 8H), 
2.92-2.81 (m, 4H), 3.35-3.31 (m, 4H), 6.34 (s, IH), 7.24-7.15 (m, 3H), 7.38-7.32 (m, 
2H); APCl-MS (m/z): 375 CIV[+H)+. 

[M^!|2 0 0] 

5 — [ (2-^^/1^—3, 5 -v't Kn=^v^— Q — -7 :r,^;vy au:^;V) :^J-JiV\ — 1 , 
3 4 ^/i- iAYs^'^ 2 0 0) 

(xmi) ^JfeMl 9 8<Z)Xmi"e#b^^t2-^^/V-3, b^arv-^ 
l^dri/) -6-:7a.::^/l'7a^:=-/l-i^^ (70mg, 0.2mmoD SrN, N- v't^ ^/l^Tir b 
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K (10 mL) \z:mM\^. mm:^ V^-^ (55 mg, 0.4 mmoD *5 J; W y-^Ty 
(79inL, 0.4mmoD ^M^X, m.UX5^mmW\^t::.o Rmm-^-m^l^-^ =^:=^ 
/VTiN^TKU/l^rv'K (0.040 mL, 0.22 mmoD ^M^X. 0°CX2^^mm.WVf:io RJt-M 

n/js/i'A-effimLfc. ^mm^^mumti-hv ^j>>7mmx'^i[^i^f^ik. mykmm 

^hV^J>^ xm^ mm^M}±TX^^ Vtc. # b ti^fcaS^^Jl ^ a ^ n f 

(n— >=3rf->-/i^^^^/V=l/l) ^-Xlt^b^ 5- { [2-^^yV-3, 
5-lf><> h^iXp^ h^v-) — 6 -73^=7^7 cnc:^/V-] 7« ^/V} "1, 3 — ;^-=^^i^ 
^— /v-4-;57yV7}?>'^p?f^/v (38mg, 48%) ^#fCo 

APCl-MS (m/z): 442 (M+H)+. 

(X^2) ±IB-e#6>tT^a 5- { [2-^^/v-3, 5-1^;^ (t^ h^^^y^ h'^l^) 
-Q-'y ^^jvy a:^^jv\ - l. 3 -:t-=^1^y'^/i/- 4 

(43mg, O.lOmmol) ^^^/^ (5.0 mL) ICl^^^^U. 4.0mol/L:^^(D 1 , 

(1.0 mL) ^ABX-T. 4O°Ci?20#fem#bfCo SJ^?^i^ ^LOmol/LyX^-fb"^ 

^^T-^^lf^bfc^. MTKIi^-t- hy '^'^•T?^#U :^^§r^^ffTT'W*bfCo 
fca5ft^^JS:5&^Ai5^n-^ by'^:7^— (n-^=¥f-Wg^^^^/^=l/l) ^-T»^U 
fb^i^ 2 0 0 (11 mg, 31%) ^#fCo 

IH-NMR (270 MHz, CD3OD) 6 (ppm): 1.04 (t, J = 7.5 Hz, 3H), 2.64 (q, J = 7.5 Hz, 
2H), 3.83 (s, 3H), 4.24 (s, 2H), 4.56 (s, IH), 5.10 (s, IH), 6.45 (s, IH), 7.18-7.14 (m, 
2H), 7.44-7.33 (m, 3H), 7.67 (s, IH); APCl-MS (m/z): 353 (M-H)-. 

2 0 1.] 

(xu 1 ) T/i^=^>^mmn.T. mmm 179 (dx@ 4 t# &. ti^fc 2 - [ 3 , 5 - :^ 

. (^>-V^/l/;r=3f-» — 2 — 6 — ^ / — /V- (44 mg, 0.10 

mmol) ^ n a y ^ (8.0 mL) bs f V -O-^^ v^/^-D- ^Vi^:^ — /^- 

(0.62 mL, 0.15mol/L) *5 J: t^^^c-ft: f V :7^::^/i/7f^;^7|N^i^ A (10 mg, 0.03 mmol) ^ 

m^mm o/i) -r^ttmbfcc ^^^n^^fprni^-t-hy i>i^7K^^fe't??5fe^#-bf:ift^ ^tk 

-^b^'7:7^- (n-^=3ri^Wi^^J^f^/^=l/l) \^Xmm\^.WMW- (42mg, 49%) ^ 

FAB-MS (m/z): 854 (M-»-H)+. 

(X3g2) ±fETl#feti.fc@a$S#: (42 mg, 0.049 mmol) ^gt^^^/l^ (20 mL) KW- 
^?b.7Km#ffl^T> 10%/N°7^:>'^7A^* (42 mg) ^;!]nx.Ts^MT'3B^W#bfCo 

Jl^yAiJ'o-r b^'^:7^— (^nn>^/l/A/y^/— 7V=9/l) JzlTftMbs 
0 1 (21 mg, 100%) ^ntio 
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iH-NMR (CD3OD, 270 MHz) 6 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 1.49 (td, J = 12.9, 3. 
9 Hz, IH), 1.92 (dd, J = 12.9, 3.9 Hz, IH), 2.69-2.60 (m, 4H), 3.31-3.22 (m, 3H), 
3.50 (tn, IH), 3.72-3.67 (m, 3H), 4.65 (d, J = 2.6 Hz, IH), 6.29 (s, IH), 7.26-7.15 (m, 
2H), 7.40-7.29 (m, 3H); APCl-MS (m/z): 405 (M+H)+. 

C«f^j2 0 2] 

6-^^7V-5- [2- (2, 3 -v^t Kn=3r-~>:/n7if^^/) ^^/l^] -4- {3- 
2 0 2 ) 

^jfeM 19 7 (Dxa 1 -e# b tbfc 3 - ( 2 - r y /i/^^-^^^-^^^/i-) - 2 - ( 3 - t 

5y r7c3^^/^) (7^ h^iy) ^^^^^ (SO'mg, p.ii 

mmol) ^i^^ n a pt ^ ^ (2.0 mL) h V ^"f-JVT ^ 1^ (0.04 mL, 0.29 

mmo]) *3j:tJ«7« v^/l^iJ^ n y K (0.02 mL, 0.26 mmol) ^*nx.-C. ^M-e6Ht^S#b 

-e^l^bfc^. :^|ft'^?lteTT*W*bfCo ^y-/^ (1.0 mL) \C 

4mol/L:^'fb7K*<^ 1 , 4 - v^;^^^^.^-^/:^^^ (l.O mL) ^^P^Ts 10#ftm# 

;^fcB^^ix y ;^; '$^V^;^7 ^-^^t^-^b^/^^^ — (pi ^ /W^ n n 7}n/^J>»=1/50~ 
1/10) i^Xmm b> 'fb-^i^ 2 0 2 (21 mg, 45%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 2.60-2.76 (m, 4H), 
3.42 (s, 3H), 3.15-3.49 (m, 6H), 3.59 (m, IH), 6.32 (s, IH), 7.25 (m, IH), 7.32-7.39 
(m, 2H), 7.50 (t, J = 7.7 Hz, IH); ESI-MS (m/z): 424 OVL-H)". 

. C^*SM 2 0 3] 

5_ [2- (2, 3 -v^l: KT=i=3rv':/n7K'3eiX) ^^/l^] - 6 4 - {3- 

[N- (4- b y/w;^/V3i^^7^) T^y] :7ci^^/W ^^if^-i, s-v^;^— /i^ ('fb 

-a-^ 2 0 3) 

I^JiM 2 0 2 mM\^ LT. 19 7 1 T'# b^fc 3 - ( 2 -T y 7^;^- • 

drv/^^7l^) -2- (3 -r 5 y :7^^7V-) -4-^315^71—1, s-t-;^ (y h^v- 

f drv^) ^ly-^l^ (50 mg, 0.11 mmol) ^^h. h -y)^^ n JJ K (30 mg, 0.16 mmol)^ 
f y j:^7l/T ^ y (0.04 mL, 0.29 mmol) ^X^XIV'-^ n n ^ ^ ^ (2.0 mL) ^fflV^T^ 
3- (2 -T y 7V-::^=3r>^cc^/U) —4—^5^7^—1, 5 — ^f;^ (y b=3rixy h^ix) 
_2- {3- [N- (4- h y7V^7^7j^:=^7l') T % J'\ ^ ^^^-^^^^tfcio 
$ b b t\^f:i^h^<^ ^ y ^ y —71^ (1.0 mL) *5 j; mmol/Lit'f b7K^<^ 1 , 4 - i^:^ 
(1.0 mL) -VmrnV. O 3 (iSmg, 32%) Sr#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.37 (s, 3H), 
2.50-2.67 (m, 4H), 3.17-3.29 (m, 4H), 3.40-3.46 (m, 2H), 3.62 (m, IH), 6.27 (s, IH), 
6.87-6.99 (m, 2H), 7.21 (t, J = 8.3Hz, IH), 7.28 (d, J = 3.3 Hz, 2H), 7.62 (d, J = 8.3 
Hz, 2H); ESI-MS (m/z): 500 (M-H)'. 
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[»#!I2 0 4] ' . 

4— [3- (N-Tir^/VT^ /) -y —5- [2- (2, 3 — v^t: Fa =3r-:x 

:/a7K=^v^) ^9^71^] — 6 — ^^yl^^^'if 1 , 3— v^;:^-— /l^ (-(tl-^^J 2 0 4 ) 

^JfeM 2 0 2 i: mWi^ UT. ^Jfe^ll 19 7 (^Xm 1 T# tbfc 3 - ( 2 - T y /l-;^ 
:3rv-^5=-/^) -2- (3-T^ /:7^^/V) -4-:3^^/l-^ 1 , 5 - If :^ (p^f^^r^/ 
7« h ^-y) ^^-^ V (70 mg, 0.15 mmol) ^itT/t^/U- (0.02 mL, 0.28 mnioD. 

f y ji^^/l-T 5: > (0.04 mL, 0.29 mmol) ^XXJ^-J^ u u ^ ^ 1^ (2.0 mL) ^^V^T. 
2- [3- (N-T-fe^/l^T^: y) :7a.c:^/l'] -3- (2-TV /^:t^->:^'f-/y) - 
4-^^/1^-1, (p« h^-^^^ h^^s^i/) -^i^^^^SrttfCo $ Est^l^fetT.fc'fb 

-a-ft^^^V— /l^ (1.0 mL) ^Xn4moyiMit7i<.m(Dl , 4 (l-O 
mL) T'^S ft^-a-i^ 2 0 4 (25 mg, 47%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.12 (s, 3H), 2.11 (s, 3H), 2.62-2.72 (m, 4H), 
3.19-3.48 (m, 6H), 3.60 (m, IH), 6.29 (s, IH), 6.92 (dt, J = 7.8, 2.7 Hz, IH), 7. 
29-7.36 (m, 2H), 7.51 (ddd, J = 7.8, 2.7, 1.0 Hz, IH); ESI-MS (m/z): 390 (M-H)'. 

imMm 2 0 5] 

4- [3- (N-^:/yV/^T5 y) lyo^^/v-] -5- [2- (2, s-v'tKnde 

v':7°n /K^iX) ^5^/1/] — 6 -:i^^/V'^>"^ly— 1 , 3 - v^;^— /V ii^l^H^ 2 0 5) 

IIJiM 2 0 2^ UT. HWiI 197 1 •VnhfhfzL 3 - ( 2 -T P /I^:^ 

-2- ( 3 - T 5 / 37 ;n -4-^^/1^-1, 5 - If (yb^^/ 

^ -<:/-e^^ (70 mg, 0.15 mmol) T^^h.- i^'ftl-^ (0.02 mL, 0.17 

mmol). b y Ji^/l^T 5; (0.04 mL, 0.29 mmol) *5 J:t)«v^i^ n n 7^ ^ ^ (2.0 mL) 
^^V^T. 3- (2-Ty/l':^=^i>'^^/t^) —2- [3- (N — <^^yV/I^T^y) 

:7:xc^/^] -4-^^/1^-1, 5-\f:^ (y h=3rixy hds^v-) -O'-g^^/^^fco 

^thf:i^\::^m ^ y i?' / (1.0 mL) *5 J; t/4m<5l/Lm-f b7K*<^ 1 , 4 - v^::^=35^f- 
(1.0 mL) -e^3@bs -fb-a^^ 2 0 5 (43 mg, 64%) §r#fc„ 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.16 (t, J = 7.6 Hz, 3H), 2.66-2.78 (m, 4H), 
3.24-3.51 (m, 6H), 3.65 (s, IH), 6.34 (s, IH), 7.01 (dt, J = 7.6, 1.3 Hz, IH), 
7.41-7.58 (m, 5H), 7.70 (m, IH), 7192-7.96 (m, 2H); ESI-MS (m/z): 452 (MH-H)+. 

[II JiM 2 0 6] 

5— [2- (2, 3 -v't Kn^rv^T/oTifdrv^) oi^^/i/] -6-^^^l^-4- [3- 
(3 -j^^/VT^l/^ K) 1 . 3-v>;^— ('fk:'n^^2 0 6) 

19 7 ©X® 1 bnfci 3 - ( 2 -T y ;U:t^iy:^^/U) - 2 - ( 3 -T 
^y:7c3.^/^) -4-^^/l/-l, 5-1^':^ (y b^^rv^y b^>^) ^^^i?^ (60 mg, 
0.13 mmol) ^ h/P^V (2 mL) }^^M^. V l^T Y (0.03 mL, 0.38 

mmol) »^T. iBtr^W^^bfco SiS^^S^MffiT-e^ftlit #btLfc»^cy^y 

— 7V (1.0 mL) *5j:t>*4mol/Lit'fb7X^<Dl, A--J:^^^-^lyW-W. (l.O mL) ^iM^Xs 
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nn7}^/VA=l/50~l/10) tciTlt^L. ih^m^ 0 6 (31.mg, 57%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 1.17-1.28 (m, 6H), 2.67-2.81 (m, 4H), 
3.25-3.58 (m, 6H), 3.69 (s, 3H), 6.37 (s, IH), 6.90 (dt, J =,7.1, 2.9 Hz, IH), 7.25 (t, J 
= 2.9 Hz, IH), 7.33-7.44 (m, 2H); ESI-MS (m/z): 419 (M-H)". 

[|IW!l2 0 7] 

5- [2- (2, 3 -v't KT3=3r^;/:/r3 7l<^-» ^^/k] -6-^^}u-r-4- {3- 
[ 2 — t K n t^- 1 _ ( t K n ^/^) — 1 — =f-;v=s^^)V^ jVi^=^;VT % J~\ 

-yz^z^jv) ^:y^:y-X, a-v?;^— 71^ ('fb-a-^^ 2 0 7 ) 

19 7 (^X@ 1 fetLfc 3 - ( 2 - T y - 2 - (3 -T 

^7:7:.^:::^/^) -4-^5^/1/^1, 5 - t^;^ f ^ v-T^ f =3rv^) ^>^if >^ (60 mg, 
0.13 mmol) ^g::^ n n 7}^7l/i>^ (2.0 mL) bs 1 - [ 3 - ^/l-T $ 7 ) :7" 

n tVV] - 3 ^ K • ii^it (30 mg, 0.18 mmol)^ 1 - 1 Kn d^i/ 

^^-y by r y — 71/ • -mvm (25 mg, O.I6 mmol) *3 J; T>* 2 , 2 - If :^ (t K n 

-fx^^^l^m (20 mg, 0.15 mmoO ^JlR^^IP;tT. 6NF^mW^bfCo ^^S^^t^:!^ 
^^^7i/:}oJ;tJ«lmol/Lit^^;!]II';^T^I^UfCo Wmjl^lSfP;^m7K*:^ f P l^AzK^ 

b.M^l^ffT-e-^*bfCo#bti^fcaS:Sr7^i$^y— 7V (1.0 mL) 4mol/L 

:^'fb7Km(^i, 4-v^;^^i^>-^?-i^ (1. 0 mL) ^t^KTc. m^-^mmmc-o -^mm 

y ;^7-^7l-;=&^ t3-^ bi/v:7^— (7« iJ^y — 7Wi? n ^7j^7l/A=l/50~l/10) f^lT^S 
^ b. 2 0 7 (12 mg, 20%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 1.19 (s, 3H), 
2.59-2.72 (m, 2H), 3.15-3.47 (m, 6H), 3.59 (m, IH), 3.75 (d, J= 1.1.1 Hz, 2H), 3.76 
(d, J = 11.1 Hz, 2H), 6.29 (s, IH), 6.93 (m, IH), 7.31-7.38 (m, 2H), 7.47 (m, IH); 
ESI-MS (m/z): 464 CM-I-H)+ 

[«^!I2 0 8] 

.6 -^^71/- 5— { [4- (t Ki3^v^7«^7l/) -1, 3 71/- 5 — f 71/] 
-4-:7a.c^7i//<>'-^^:/- 1 , 3-v^;^— 71/ (-fb-^i^ 2 0 8 ) . 

(xmi) lliiM2 0 oox^i -e#e>tt5 5 - { [2-^5^71—3, 5-« 

f^^rv-T^ b^iX) - 6 -7cn=7l/:73^cn7i/] 7^ ^71/} -1, 3 — :^=3rf-y'— /I/— 4 — 
;&7l/7j^^ 5^71/ (68 mg, 0.15 mol) h^t Kniy^^/ (5.0 mL) \cMM b^ 7K 

7^T"e7K*'fliy ^"^AT/^^^i^T^A (5.7 mg, 0.15 mol) §rJn;tT. |WI?ait-e305>^1^ 

#bfco BJi^AWi^mtr b y • i07Xfpi^ (50 mg, 0.15 moi) ^t^o < '9;?]nx.T. 

^?i.T-30:$^^S# \.fzM. ^ 7 ^ b ^ii bT^Sii bfco ^i?i^^MflET-em^ b. ( 5 

- { [2-^^7l/-3, (P< b^iXp^ b^^rV') - 6 -:7a^^7l/:7a:.^7l/] ^ 

^71/} -1, 3-;:d-^ih)/~7l/-4-/r7l/) p« ^ / — 71/ (52 mg) ^#fCo 



-186- 



wo 2005/063222 



PCT/JP2004/019742 



iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.74 Cq, J = 7.4 Hz, 
2H), 3.23 (s, 3H), 3.53 (s, 3H), 3.87 (br s, 2H), 3.99 (br s, 2H), 4.95 (br s, 2H), 5.25 
(br s, 2B), 6.94 (br s, IH), 7.09-7.06 (m, 2H), 7.35-7.30 (m, 3H), 7.63 (s, IH); 
ESI-MS (m/z): 414 (M+H)+. 

(X@2) ±.fa^1^b;^fc (5- { [2-^5^/1^-3, (7« 
_ 5_^3,^y^:73^-yl/];,{^7l;.}- 1, 3-;^=3{^1^^/— /^-4-^/V)^^y— /V (52 
mg) ^p^iJ' /—/I- (4.0 mL) l^BMl^. 4-0mol/L:^^<^ 1 , 4 - v^:^:^^^-^/^^^ (l.O 

mL) ^Mx.x^ mm.-^'3mmmw\^tio Rjt^m^iraoVLTkmiti-hv ^j^^Tkmrn-^^^ 

^A^n-v'hi^'^^^^^ — (^nn 7is;UJ>,/^ ^ y —71^9/1) tc:T)»M {fc-g^i^ 2 0 8 
(I4mg, 29%) %#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.65 (q, J = 7.4 Hz, 
2H), 3.84 (br s, 2H), 3.90 (br s, 2H), 6.37. (br s, IH), 7.08-7.04 (m, 2H), 7.34-7.27 (m, 
3H), 7.88 (s, IH); ESI-MS (m/z): 326 (M-t-H)+ 

LMMm 2 0 9]' 

5_ [2— (2— ^^/V— 3, 5—i>^^Vn^iy—6—:7a:L::^/U:7 3^:^/V) J^^/V] 
. - 1 , 3 -;^=3ri?->/— /V- 4 -^/U^^l^m iit^^ 2 0 9) 

(XSl) mMm2 1 2 0XS3-e#e>nfc3- C2--^^/V'-3, 5-« (7« h 
h^v') -6-:7cn^/l^:7ci.=7V] (310 mg, 0.83 mmol) ^N, N 

-v^7«9=-/l^r-fc hT ^ K (3.0 mL) \C'mM^. ^M:^ V (230 mg, 1.7 mmol) ^ 

yv^Tyi^^;^^^/!/ (0.33 mL, 3.3 mmol) ^M:^X. mUX5^f^MW\^f^o 
^iStl-n^^t-v>:7rc^/l/7iN;:^7jN y /UTZ^ K (0.17 mL, 0.91 mmol) ^JP^T. 0°CX2 

(l.Omol/L) ^^q^^PUfcfts ®t^'^^/^"t?f*l±Jbfcio ^mSSr^?Pmb-^M? !>^7K^ 
^^T^^itUfc^. M7K«^^by I^^AT'^^U ^^^^J±T-eW*Ufc„ #e>tl.fc 
.^^^-^ y ^ ^/^^ ^.i^ ^ a h :7 ^ — (ii--^:3rf- W@^^:3z^/l-=4/l) ^SlTlt 
Mb. 5- {2- [2-^^7V'-3, S-t"^ (y h^Vy h=3rv-) -6-:7cn^/^ 
^ ^^/l/} - 1 , 3 -:i-^'^y^—;^- 4 -;^/^7i^^>'^y ^/k (270 mg, 72%) 

ESI-MS (m/z): 456 (M+H)+. 

(Xm2) JL|B-T:1#b*T.fc5- {2- C (2-^^/1—3, (^ f^v^^ f 

^i/) -6-:7a.^/k:7a^=/V) ] :3i^/W -1, 3-:^^f-y>-/I^-4-::^7/l/#>' 
^y ^/V- (89 mg, 0.20 mmol) / —/I- (5.0 mL) i-^^fbs 4.0mol/L*i:^cD 1 , 

4-i:^:t^^>-mW (1.0 mL) ^Afl^T. 40°C-e4B#FBm# bfCo ^j^;^^i^^lmol/L7X 
St'fk-^ h y l> iNTK^^W^tr't'fO b. :^ n n Tis/kA-ettm bf^. ^^ljl^l&fp:^'^k•:^ h V 

htif^mm^w-m:^y'^^^'^h^'9y^— (n — «=3{^f-i//g^^^^/v=i/i) ^jixit. 

Mb. ^^^^^1^2 0 9 (50mg,69%) ^#fCo 
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iH-NMtl (270 MHz, CD3OD) 6 (ppm): 1.22 (t, J = 7.4 Hz, 3H), 2.80-2.65 (m, 4H), 
3.08-3.02 (m, 2H), 3.84 (s, 3H), 4.56 (br s, IH), 5.09 (br s, IH), 6.40 (s, IH), 7. 
26-7.24 (m, 2H), 7.53-7.39 (m, 3H), 7.63 (s, IH); ESI-MS (m/z): 368 (M+H)+. 

KJfeM2 10] 

6-:3i^/l/— 5— [2- (4-t: Kn=3rv/^^/^— 1 , 3 —:t=^^y—/l^— 5 —4 M 
au^f-jVl — 4— :7a;.^/k^>if ^- 1 , 3— (^b-a^i^ 2 1 0 ) 

(Xfel) ^»J2 O 9CQX@l-e^btl.fc5- {2- [2-^^/1—3, 5 ^ If 
(p« f^riXT^ h^iX) - <6-'7 :r.=^;V'7 t^::^}V\ ^^/H -1, 3 -;^=3rf-y^w_yI/_ 
4 -;^7/Pxis^^7« ^/L- (180 mg, 0.40 mol) b ^ t Kn:7^^ (10 mL) i^^^^f 
b> 7K^'^T. Tk^fby ^!>i^T/^^ = !>i^ (15 mg, 0.40 mol) ^;(JPx.T. Ir1?M.^.T30 
i>FBia#bfCo b y -i^A • lOTK^Pi^ (130 mg, 0.40 moD ^^o < 19 

-e^i$iL. (5- {2- [2-^^^/1—3, (;^ h^iXp? h^arv^) 
ai^/P-:7a:::i7^] -1, 3 7^- 4 f/M 7« ^ / — /V (200 mg) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.18 (t, J = 7.4 Hz. 3H), 2.75-2.60 (m, 6H), 
3.24 (s, 3H), 3.53 (s, 3H), 4.10 (br s, 2H), 4.95 (br s, 2H), 5.24 (br s, 2H), 6.88 (br s, 
IH), 7.21-7.18 (m, 2H), 7.44-7.35 (m, 3H), 7.64 (s, IH); ESI-MS (m/z): 428 (M+H)+ 

(Xm2) _hfB-T?#fetbfc (5- {2- [2-0^^/1^-3, 5 - (p^ b^iX;^ b 

^6-:7;n^/V7a^=/^] -1, Z JV) 

y — /!/ (200 mg) / —/l^ (5.0 mL) \Z.t^M b. 4.0mol/L:^^<:0 1 , 4 - v';^=3r 

f-^-^m^ (1 mL) ^'Mx.x^ ^ii^-vsmmmwL^f^o Rft^^Am^ti-vv t7^7i<.m 
m (imoi/L) -e'^jfp bfcf^. n n 4^/1/^ "e^^m bfco ^mm^mnmh-T hv 

tLfca^^^e:;^ ^.^i^n-^bi/^^^ — (i^nn tJn/I^A/p? ^ y — /l-=9/l) JCT*t^ 
b. ^\^-^m2 10 (53mg, 39%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.70-2.55 (m, 6H), 
4.03 (br s, 2H), 6.32 (s, IH), 7.18-7.14 (m, 2H), 7.43-7.28 (m, 3H), 7.89 (s, IH); 
ESI-MS (m/z): 340 (M-i-H)+. 

mmw^i 211] 

6 -^^71/- 5— [ (4 — t Kn=3rv'p(^7V- 1 3 _c;?;^ary ^ V- 2 — f/P) 7^ 
-A-ya^:=^/l^^l^-^>'-l, 3-i^:t—/l- ('fb'a^^2 1l) 

(X@l) ^Jfe#ij2 1 8<DX@1 ■T?#fetbfc2 - [2-^^/1^-3, 5 - If ;^ (^>' 
i^/l^;^:^^^/) — 6 —ya:u:=^/uy^::^/U2 =^^^—;\^ (l20 mg, 0.28 mol) ^v^i^ n n y 
(10 mL) ^^^f bs ^-"U -fe y >- (0.15 mL, 1.0 mol) cfctJ^p- h/l/^:x;^/V7}K^^g^ 

(15 mg, 0.1 mol) ^;!jp^T. m^-^^mmmwx^f^. ^mu-^m^mm^-r yv^j-^?^ 

# bfcft^ iE7Xii^-^ b y r> ATr^t;^ b.. t^^^tffT-e-^* b. ( 2 - { [ 3 , 5 
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- y ^ - 4 - ^, 71^) pi^/ —JV (150 mg, 100%) ^#fCo 
ESI-MS (m/z): 511 (M+H)+ 

(Xm2) ±12 Titbit fc (2- { [3, S-f';^ (^^-v?/V;^=3rv^) _2-rc^/V 

- Q—^,a^^jVy:^:=-;V\:^^M— 1 , 3 — -J^T^ ^7 — A — }V) ;^ ^ J —JU (50 
mg, O.lOmmol) ^g^^:^^^/^ (5.0 mL) IzlMMI^. 7k*#|l|^T^ 10%^n°^ v^^7 

m (20 mg) ^M^X.mUT:^lummWl^f^oR}t^U^m^^9 4 h&iibT^ta^U 

^ y —7^=15/1) 'ft:^#J2 1 1 (19 mg, 56%) ^ v^T ;^ 7^ I^^-e 

—m-^m (1/2) ^ bT#fCo 

ESI-MS (m/z): 405 (M-H)". 

C^ifeM2 12] 

3- (2-^^/k-3, 5 -v^fc Kn^-:x- 6 -:7jic:^/^>'aic:^/^) :7"n^N°^T5: F 
m^m2 12) 

(X^ 1 ) T/^=^'>'#ffl^T^ MMW^l 18 6 <DX^ 1 -T?#6>tbfc 3 - [ 2 - a — K- 
3, 5 — fc*;^ (>« h'^v'^ h=3rv^) — 6 — :7"nx-?>'^7« ^/l' (2.9 

g, 6.0 mmol) ^ h/l^^:/ (lOO mL) tf ( -o- h y /l^Jfc;^ :7 ^ ^) 

^~?^v^T>Aai)v^i^n V K (940 mg, 1.2 mmol) *5j:T^b y ;7'^/Hf ^/V;?^ X (3.8 g, 
12 mmol) ^M^X. 100°CX12J^mW:Wl^fCo RJt^m^-:^ ^y^\^T J>.7}<.Wm 

y ;^ ^Ai^a-^fi/^:^^— (a-^=3^i^ ^/B^^^^/i-=8/i) T3ftM 

3- [3, (^ h^^riX^ b^iX) - 6 -:7ai=/l— 2 - tf — /l':7cc^/k] >^ 

a/-?:/^7{ (2.0 g, 87%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.32-2.26 (m, 2H), 2.83-2.77 (m, 2H), 3.26 (s, 
3H), 3.51 (s, 3H), 3.56 (s, 3H), 4.98 Cs, 2H), 5.20 (s, 2H), 5.53 (dd, J = 11.5, 2.1 Hz, 
IH), 5.63 (dd, J = 17.8, 2.1 Hz, IH), 6.68 (dd, J = 17.8, 11.5 Hz, IH), 6.89 (S, IH), 
7.19-7.16 (m, 2H), 7.42-7.32 (m, 3H); ESI-MS (m/z): 387 (M+H)+. 

(XfS2) _b|B-e#e>tbfc3- [3, (t^ b^^rv'^ b^^rv') -6-^^::^/U 

- 2 — >^n^-?i/^7« ^/W (2.0 g, 5.2 mmol) ^i^^J^^/l^ (100 mL) 
iJ:^j|?b. 7X*#ffl^Ts l0%/^°^v'l^7A^* (2.0 g) ^;?]n^-C. ^1^-^2 0 PBW#b 
fco ^J^:^l^t'^-fe^-i'>^iibx»b. «^^^ffT-elftlib. 3- [2-^9^ 

/^-3, h^^^fv-T^ f^^rv') - 6 -:7cr.^/W 37^^/1/] T'n^^^^^;^ 5^/^ 

(1.7 g, 84%) ^t#fc. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.30-2.17 (m, 2H), 
2.78-2.63 (m, 4H), 3.24 (s, 3H), 3.52 (s, 3H), 3.57 (s, 3H), 4.94 (s, IH), 5.23 (s, IH), 
6.86 (s, IH), 7.26-7.17 (m, 2H), 7.42-7.28 (m, 3H); ESI-MS (m/z): 387 (M-H)". 
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(XfS 3 ) ._htB-C# h tl^fc 3 - [ 2 -=!:1^;V- 3 , 5 - If (t? b ^i^T^ b - 
6 — :7 3^:::^/^:7a^^7l'] ^H^r^i/^^^/V (780 mg, 2.0 mino]) ^7^^5^7-/1^ (lOO 
ml*) t^^^U. lOmol/LTk^'ffc'^ h y ^7A7K^^ (l.O mL) ^^JP;^T. 50°C-T?2B#^1 

/i/-7cn:^/i/] ::/n/N°:/^ (580mg, 78%) Sr#fCo 
APCl-MS (m/z): 373 CVE-H)-. 

(Xm4) _hiB-^^bHf^3- [2-^^71^-3, (p« h^s-v-p^ f'Sfv') - 

6 -:7:iLc:^7l':7ai^7^]:rn/-?^^^ (250 mg, 0.67 mmoD ^-J'^ nn ^^ly (lO mL) 
1 - [ 3 - (i^^ =f';VT ^7) :7"n tVv] - 3 ~:^^7Vtl ;V'm^Jy( ^ K • 
MM'^ (130 mg, 0.67 mmol) *5 - 1 Vvi^Zy^l^V V V T^^/V' TkfpJ^ 

(100 mg, 0.67 mmol) ^M^X^ ^?S.-(?10#r«# bf'o K^&^B^^^-7.0mol/LT 
=^T(D?>-^ /—;vmW. (3.0 mL) ^Mx.X^ m^XS^^mMW\^f^o S^S^Si-TK^AOx. 

/n-^=3r-y->'=2/l) jeiTlSKbs 3- [2-^^71—3, b-\f:^ h^-^::^ 
v-) -Q--7a^:^;V7:x^=^;v] -:fuy<iyT^ K (I90mg, 76%) ^#fco 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.74 (q, J = 7.4 Hz, 
2H), 3.23 (s, 3H), 3.53 (s, 3H), 3^87 (br s, 2H), 3.99 Obr s, 2H), 4.95 (br s, 2H), 5.25 
(br s, 2H), 6.94 (br s, IH), 7.09-7.06 (m, 2H), 7.35-7.30 (m, 3H); ESI-MS (m/z): 374 

Cm:+h)+. 

(Xms) _h|B-e#6>tbfc3- [2 -^^7^-3, (^ h^v-^ b=3r-» - 

6 -:7ccr^7^:7ai::^7^]-7°n^^°>'T5 K (l90mg, 0.51 mmol) ^T^i^^y— 7V (lO mL) 
\Z.im^\^. 4.0mol/LS^CQ 1 , 4-v^;r=^1?-i/f» (2.0 mL) ^M^X, 4O°C-e30# 
mmWl^tio ^^^V^^l-Omol/LTK^fk-^ h V '>i^7M^^^-t?ft•fPL/^:l^I. ^ n a:^7Vi>. 

xmia ^M^i&fBmii-^ b y !>i^7Km^-^??5fei^bfcfts ^TK^it-^ b y ^7 A 

(@^^-c^/W-'=¥i?-:/=l/l) i^lT^t^b. ^t^m2 1 2 (74mg, 51%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.19-2.13 (m, 2H), 
2.66-2.60 (m, 4H), 6.29 (s, IH), 7.20-7.17 (m, 2H), 7.41-7.28 (m, 3H), 7.89 (s, IH); 
APCl-MS (m/z): 284 (M-H)'. 

[^liM2 13] 

4— (2—^^71^-3, 5 — v't Kn:3riy— 6 — :7^:=:7l-:7a^:^7P) —2— (y^h^ 

-y^/UT^^/u) :f^ym^'^^^ (^\^^!^2 1 3) :ioJ;tJ«6 -^^7V- 5 - [4-t F 

n^iy-3- (t Kndrv^;^^7l/) ly'iJ^- 1 -^i/- 1 -^71^] -4-:7c3^^7^'<^/ 
3 71/ (^b'a^#)2 1 4) 
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— 6 a:.=^jvy zs:^^'f—;V (88 mg, 0.26 mmoD ^ V;V^ 

>- (10 mL) \zm^ bs n l^m^J-:^ (0.059 mL, 0.52 mmol), fc:°-< U ^Jl^ (0.051 
mL, 0,52 mmoD :i3j:t>*||^ (0.060 mL, 1.0 mmop •^mOKMX.X^ "mMr^m^Wi^ 

=2/1) t^lTltMb. 4- [2-au^/^-3, 5-1^^^ (7< -6-:7 
cii;:r7^:7c32:=i7V] -2- b^iX;^/^^::^/^) - 2 -oc^/^;;? ^/l^i: 2 - {2 

— [2— cc^7i/-3, 5 — tf;^ (7« h^^ri/^ — 6 —y a^=-/Uy 

/l^} :^n>-?>'-^i^^^7V-<Dm'a'f^ (^i: 1) ^#fc. 

ESI-MS (m/z): 459 (M+H)+. 

(X^2) _LtB-e#&tL5M'^^ (100 mg, 0.22 mmoD (10 mL) i::^^ 

^b. 4.0mol/Li^^(D 1 , 4-v^;e-=^1^^f§^^ (2.0 mL) 40°C-e3B#rBim 
# bfd., ^J^C^K^l.Omol/LTK^ib-^ h V ^ J>>7kMm~^^^^Q bfc^s o t2 TjN/P-i^-eJi 
mbfco ^^Jl^la^fl:^{b•:^^y !j^-i>v7K^?^T*^?f^bfc:^. ^7K^m-:?-MJ l^A'T?^ 
MU ^^SritiETTl^^U 4- (2-^^/i'-3, S-v't Kr3=ari/-6-:7a. 
=71^:7 cnir^/k) -2- (7« f=^ix;^/i-7i?=/p) 2 2 - {2- 

. m^^?^T/^(Om^m (^1:1) (74 mg, 100%) ^#fCo 

ESI-MS (m/z): 871 (M-H)-. 

(X@3) TK^jby ^'^7AT7l/3:^!>A (20 mg, 0.54 mol) (Di^^^^-^^^—y^MlrAy 
mm (50 mL) ±mx-^hfhft.m^m (20 mg, 0.054 moD ^JlJ;tT. TfC^^T-t^l 
V^mmWi^fn^k. ^b\^yi^m^hV'f-^J>>T/l^^=^^J>^ (24mg, 0.64moD ^M^X. 
■ mUX2^m9.W\^f^o RJtM^mKl.OmoyLm.m (4.0 mD ^M^X. ^an/jN/^A 
, -ett{±jbfco WM^I&fpmb^MJ ':7-^7K^«-e»bfcft. ^«^"^MJ<>-^ 

(^ a p 7}N/k A/p< ^ y — /P-=9/l) ^:iT*t^bs i\:.^^2 1 3 (5.2 mg, 26%). ^^^^2 
14 (2.0 mg, 12%) ^#fCo 

-fb-a^i^ 2 13 

iH-NMR (270 MHz, CPCls) 8 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.93-1.84 (m, 2H), 
2.42-2.36 (m, 2H), 2.64 (q, J = 7.4 Hz, 2H), 3.14 (t, J = 7.2 Hz, IH), 3.60 (s, 6H), 
4.46 (s, IH), 4.78 (s, IH), 6.35 (s, IH), 7.21-7.18 (m, 2H), 7.52-7.41 (m, 3H); 
APCl-MS (m/z): 371 (M-H)". 

'fb^^J 2 14 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.13 (t, J = 7.4 Hz, 3H), 2.40 (m, IH), 2.62 (q, 
J = 7.4 Hz, 2H), 3.50-3.42 (m, 5H), 4.70 (s, IH), 4.73 (s, IH), 5.07 (dd, J = 16.0, 8.8 
Hz, IH), 6.36 (s, J = 16.0 Hz, IH), 6.41 (s, IH), 7.24-7.22 (m, 2H), 7. 49-7.38 (m, 
3H3; APCl-MS (m/z): 313 (M-H)". 
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L^MM2 14] . 

Tk^fk^y ^"^AT/I/^; (8.1 mg, 0.32 mmol) (D'r h 9 Ko:7^^ttAy^ 

(10 mL) ^c:^J£M2 1 3'VMibfl^it^!^2 1 3 (82 mg) (DT h^t Kn:7^ 
>-mm (10 mL) ^;?]P;tT. 7k?'^T-t?lB#PBm# ^bf^l. jK^fby AT/U-^ - 
•^J^XeSmg, 2. 5mol) Sr;!]Px.T. ^ta-e2H#PHW# bfCo SJ^;^^m^#/^^:l.0mol^:^^ 
(4.0 mL) ^Mk.X. ^ n n^jN/l^A-ettW Cfc:„ #^ji^lSfp:^'fl^<^ ^ y AtK^?!^!? 

Sr^ji;^^ AiJ^ n-^ f:^^'^:7^-- (^5^ a n tJn/wa/p? ^ y — /^=9/l) iziTltMb. fb-a^ 
m2 1 5 (4.0 mg, 5.7%) ^#fCo 

iH-NMR (270 MHz, DMSO-ds) 5 (ppm): 1.03 (t, J = 7.2 Hz, 3H), 1.20-1.10 (m, 3H), 
2.23 (br s, 2H), 3.12-3.02 (m, 4H), 4.12 (t, J = 5.2 Hz, 2H), 6.28 (s, IH), 7.08-7.06 
(m, 2H), 7.34-7.23 (m, 3H), 8.52 (br s, IH), 8.92 (br s, IH); ESI-MS (m/z): 315 
(M-H)-. 

6-^^7k-5- [4 — t Kndrv^- 3 - ( t Kn ^t^/t^ ^/l^) — 4— :7ai 

=^/u^:y^:y-l, 3 - v':^— ('fti-a'#> 2 i 5 ) (Dgfjfe 

(XfS 1 ) MMm 2 18 (DUn 1 -TJ^t biTLfc 2 - [ 3 , . 5 - If ;^ (-<^v?7l/;^^ v-) 

- 2 -a^^/U- Q-'y ^zi^jV-y ^:=.)V\ cn^i — (150 mg, 0.42 mmol) ^ 

(20 mL) fJl^jlf n 5^/1^ (0.37 mL, 3.2 mmol), y t^^- (0.32 mL, 

3.2 mmol) :fcj;t>*g^^ (0.37 mL, 6.4 mmol) ^m^M^X. mU.XinmmWi^tLo 

Rjt-mKTk^jju^x. mm^f-z^xmrni^tio ^mm^^^umt-^hv ^-^Tkwmx 
»bfcft. m^^m-Thv^j^^xmrni^. mm^mmTx^^LtzL^ nhntcmm. 

^ y< ^ y —/I- (20 mL) i-mm b. Tk^'fb:?}^ h V ^ (I6 mg, 0.42 mmol) 

(5.0 mL) ^7k7^T-e;?jB;^T. i^?u^-t:^2B#rBm# bfco Rj^mm^^m.m\^m^^ 
Atls mm^^7uxmm\^. ^mm^^mi-hv ^•^xn^mi^r^m. mm^u^T^ 

^71^=6/1) t::T3WMbT, 4- [3, (-<^v'/^;^=3{.v^) - 2 - j^^/W- 6 

- :7cc=/I/:7:3^::^/I/] —2— (7^ h^iX:^/l^7}^^::^7^) :7'^ — 2 — ^/^.J; 2 — 
{2- [3, (-<^^v?/k;^^->) - 2-J^^/k- 6 -:7cnc:^/l/:7ci^=/k] tf 

^71/} :7"n^N°:/-^v?7«^7K7)m^^ (It) 1:1) (150 mg. 76%) tr#fCo 

FAB-MS (m/z): 550 (M+H)+. 

(X@2) ifflTl^e^tbSM-a-^ (0.44 g, 0.8 mol) ^7"hytKn:7^^ (100 mL) 
^-^^|b. TK^ftiy A r7^ 5^ rjr A (0.059 g, 1.6 mol) ^7K^^T-e;(JPx.T. mU 

mx2 mmmwvtioRmm\^mmi~hv t7J>.-i07Kmm (i.2g,3.7moD ^;!jpx.t. 

mux2mrnmwi^t^^^. ^^-^ }^^m\^xmm\^f^. mm^WLmyxmmx^. {2 

- [3, 5-}f^y^ - 2 -^T/U- 6 :^:^/u:7 ^=^JU2 \f=^/U} 
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r/p/^^--!, 3 -v?;^-— /l/i: 4— [3, 5— tf;^ . — 2—^^-/^ 

- 6 - :7 =/V:7 ^/k] - 2 - ( t K n =3riX7« f-M ^^y. —^^(DM-^^ (400 mg, 

FAB-MS (m/z): 497 CM+H)+ 
(Xfl3) iifB-e#btl.fc^i'a^4^ (400 mg) ^m^^^/^ (50 mL) \z:mMi^s 7Kmw 

m^Ts io%^<9i^^^^M (300 mg) ^m^x. muxi^mMWi^t^io rj^^m-^ 

:^7AiJ7n-r vix:i:^/uj>>/pi ^ y—/u=9/i) J-T*S^b. i[:^m2i 

5 (I50mg, 59%) ^#fCo 

CIIJfeM 2 16] 

'fb-a-^J 2 16 

(Xfll) T/V'=fV#IS^T. ^Wdl 7 9<DX^4-e#btT.fc2- [3, 5 - tf;^ 
— 2 -^^71^— 6 ^>^ctc::7^:7a^::^/l^] y ^jU (88 mg, 0.20 

mmol) ^i;i^iJ^na^i5?^ (3.0 mL) KmMl^. MJ -O— O-v^/l-D iJ' /V 
(0.92 mg, 0.15mol/L) ^ ^U^jth V ^ (20 mg, 0.060 mmol) 

^m^Xs Mtr4O0#rBW#bfc„ ^J^??S^C7K^:ftP;t-Cs ^ a n 7^^/^-A <!:: y — 

(9/1) (Dm^mmx^mi^t^o ^mm^mmih-^-hv ^j>-7i<.mmxm'^\^r^^ik. m 

n-^hi/^:7^— (a---=3{^ihWi^^3i^/^=l/l) tZLT^t^b. MB^^ (100 mg, 
58%) ^#fCo 

FAB-MS (m/z): 854 (M+) +. 
(XfS2) ±mX^<%hfvtt.m^Pf- (100 mg, 0.12 mmol) ^i^^^^/l^ (10 mL) 

iiib. 7K*#is^T. io%-^<9i^^^^m (100 mg) ^;!]nx.T. muxs^mmwi^ 

^^S:^^i^i^ o-^ ^'^^ (c^' n n 7}N/kA/p< ^ / — /k=9/l) i^Tft^U 'fb-a- 
#12 16 (36mg, 81%) 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 1.62 (dd, J = 12.4, 5. 
1 Hz, IH), 1.83 (td, J = 12.4, 3.6 Hz, IH), 2.68-2.61 (m, 4H), 3.32 (m, IH), 
3.51-3.49 (m, 2H), 3.64-3.61 (m, 2H), 3.72 (br s, IH), 3.83-3.76 (m, IH), 4.67 (d, J = 
2.6 Hz, IH), 6.29 (s, IH), 7.19-7.16 (m, 2H), 7.41-7.26 (m, 3H); APCl-MS (m/z): 405 

Cm:-i-h)+. 

immm 217] 

6 5 - [5 -t Kndrv'-4- ( t Kn dpi/ p< 5^/1^) ^^^^/v-] -4— :7 
1 , 3 - ({b-^ife 2 17) 

iTMl) mMW^l 16 9 (DX@ 1 Xnhtl^ 3 - [ 2 -^^/V- 3 , 5 - tf (7^ f 

^v^p^ h^iX) — 6 — :7°n /l^ (150 mg, 0.42 mmoO ^ f/V 

(15 mL) l-^^?b> -^P ^^v'p^ 5^/1/ (0.096 mL, 0.84 mmoD^ v^:/ 
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(0.083 mL, 0. 84 mmoD *5 J: t>*i^^ (0.096 mL, 1.7 mmol) Sr)llS^*Dx.X^ ^?aT?16 

^f- ^/l^^rc ^71^=2/1) tZlXJltMU^ 5- [2 3, 5 — f';^ (^b^v-;^ 
(150 mg. 76%) 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.32-2.23 (m, 2H), 
2.70-2.54 (m, 4H), 3.23 (s, 3H), 3.52 (s, 3H), 3.74 (s, 3H), 3.76 (s, 3H), 4.94 (s, 2H), 
5.23 (s, 2H), 6.72 (t, J = 7.9 Hz, IH), 6.86 (s, IH), 7.20-7.16 (m, 2H), 7.42-7.32 dn, 
3H); APCl-MS (m/z): 473 (M-i-H)+. 

(X@2) ±:fB-e#b;tl.fc 5 - [2-^^/l/-3, 5 - tf ;^ (p< f f=3rv-) - 

6 -r7air^/^::7a^::n/v]— 2 — (t^ Y^-y^ ;v-m=-;V)^-:y ^ — 2. (150 
mg, 0.32 mmol) ^i^^^^/l- (30 mL) {^:^^^?b. 7X*#ffl^T^ 10%^^^ 
* (150 mg) ^*P^T. ^M-ei0^1^#bfCo ^/^^iiB'^i^^-fe^^ h^iiUT^ti® 
U ^!i?K^MffTT'it*iL. 2- {3- [2-0^^/^-3, 5 - 1":^ (7« b^^XT^ h 
^iX) — Q—y zi.=.jvy ^=^;V\ tVl^} :7"ny^;x^^v^p« ^/l^ (170 mg, 100%) ^ 

APCl-MS (m/z): 475 (MH-H)+ 

(X@3) Tk^'fby ^'^ixT/l^^^I^A (24 mg, 0.64 mol) ^/V(t Ay 

Sli^ (50. mL) t^_hlB-I?# b tl/fc 2 - { 3 - [2 -:^^;V- 3 , 5 - tf ;^ (t^ h 
^ b=3r>^) -6-:7c3i=/l-:7c3^r^/l^] :7"n tVl^} :7"n/-?i/-^v^;^5^/P (170 mg, 0.32 
mmol) .^;!jn^T. 7K^^TT^lB#^m# ^fej^l, TK^^fk P ^ A T/V- ^ A (24 
mg, 0.64 mol) ^iqx.T. ^fi-^^2R#rHm# bfCo ^J^^^f^^-il^-^ h P •^A • lOTk^P^^ 
^Ma:a5ffi^^< ^c^§^-^^;!]n^T. 30^raS#L}^c. Sj^;m^#J^ir^-r b^iiUTM 
ii ^i^^^^^JET-Xritli 2 - { 3 - [ 2 - J^^/P- 3 , 5 - tf ^ V 

:7°n tVl/} :7"nyN°v-l, 3— t?;^— /l^ (150 mg, 

^*6^) %#fco 

APCl-MS (m/z): 419 (M4-H)+. 

(X^4) ±:iBt?#btLfc'2 - {3- [2-^^/1—3, 5 - tf ;^ (^ b =3riy7^ b 
-y) — e-y a^^/lyl •fn\f;V) Z^my-^y-i, 3 /I/ (50mg, 0.11 

mmol) (5.0 mL) \^MMl^. 4.0mol/Lit^CQ 1 , 4-i>:t^^ymW 

(1.0 mL) ^1]Ux.Xs MT?20#W#bf::o Rmt^lmoirLykmit-)- h V ^ J-^TkWm 

^;}^/^A/^^5^7— /l-=9/l) KXmMV. 'fb^^2 1 7 (44mg,42%) ^#fCo " 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.06 (t, J = 7.4 Hz, 3H), 1.50-1.10 (m, 8H), 
2.92-2.81 (m, 3H), 3.35-3.31 (m, 4H), 6.34 (s, IH), 7.24-7.15 (m, 3H), 7.38-7.32 (m, 
2H); APCl-MS (m/z):331 (M-t-H)+ 
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5- { [ (4R, 5R) -4, ( t dp v^T^ ^/V) -1, 3-Z>:t^y^ 

ly- 2 ;V\ yi =^;v] - 6 4 -:7c:c^/k^>:-^'>-- 1 , 3 — v?;^— 71/ (^fb 

2 18) 

(Xm 1 ) ^ftM 17 9 (DXm 4 -e# tL5 2 - C 3 , 5 - t^^:^ (^>' v^/^;:^-=3r v^) 

— 2 — ^g^/l/- 6 -:7 3i:::^/l/:7 3i^/k] ^^5^ / —/l^ (2.06 g, 5.03 mmol) ^v?^ n n 
7< (40 mL) \z:mM Xi^^ a .Z^^ t° y v^cr: i> A (5.06 g, 13,4 mmol) Sr;fJP;tT, 
^?i-e.l6^^^W^UfCc R^J??l^ii!%Miib. ^!i?^^^^ffiT-Clt^Lfc„ ^jS^v-i; 

2— [3, 5— If;^ {■^l^-J;V:^^%^) —2.—=!^f';\^—Q—'ya^=^;V'7a:.::^;V\ 
^ — )V (1.12 g, 54%) ^#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.11 (t, J = 7.5 Hz, SH), 2.62 (q, J = 7.5 Hz, 
2H), 3.59 (d, J = 1.5 Hz, 2H), 4.91 (s, 2H), 5.06 (s, 2H), 6.61 (s, IH), 7.05-7.45 (m, 
15H), 9.56 (t, J = 1.5 Hz, IH). 

(Xm 2) Ji|B-T?#e3tl./c 2 - [ 3 , 5 - tf><. i-^^^-JjV^^-^) - 2 -^'^jV- 6 

— :7 m =71/7 3^ =/k3 cn^-^— 71/ (803 mg, 1.84 mmoD ^ h/V-J^i^ (lOO mL,) \zM 

m\^f^. '^^fhfzMm^ (+) -1, 4-v^-o — ^^i^yi^-D- M/-r /i^ (1.26 

g, 4.17 mmol) *5 J;tJ«D L - 1 O — :^ >':7 r ^ ^^/l/TiN^-^ (123 mg, 0.530 mmol) ^ 

;^^Ai?t3-^ hi/^:7^— (n-^=3r1^^/i^^^^7I/=9/l~4/l) t^lTlfrj^bv 1, 5 

— if;^ — 3— { [ (4R, 5R) — 4, .5 — if;^ (^;xv?7V;^^ 

-1, 3 -v^;^=¥y 2 — 'f/l/] 7«^7^} — 4—^^71/— 2— :7c3i=7V^;x 

-^':/(l.33 g, 100%) S:#fCo 

iR-NMR (300 MHz, CDGls) 5 (ppm): 1.15 (t, J = 7:3 Hz, 3H), 2.82 (q, J = 7.3 Hz, 
2HX 2.87-3.05 (m, 2H), 3.48-3.56 (m, 4H), 3.75-4.00 (m, 2H), 4.48 (s, 2H), 4.50 (s, 
2H), 4.86 (s, 2H), 5.00-5.10 (m, IH), 5.03 (s, 2H), 6.54 (s, IH), 7.00-7.50 (m, 25H). 

(X@3) _hiB-e#btLfci, ir^^y-J'^v-^^i/) -3- { [ (4R, 5R) 

— 4, {-^l^-j^jv-ir^x/) -1, '3 -v^:^=35-y^>-- 2 — ^7V] y^/^'} - 
A-^J-7V-2.—'7 ^=^;V^:y^iy (l.31 g, 1.82 mmol) :^i^gt^^7P (20 mL) 
'^il?L.. 10%/^°^>?'^7A^* (148 mg) %^P;^-C. 7K*#|lI^Tx ^ta-eeBtPsW^ 

n^Y'^'yy (^nn 7}N7^A/y ^ 7 — 7W7K=100/10/l) tciTltM ftl'^i^ 2 1 
8 (496 mg, 76%) %#fCo 

iH-NMR (300 MHz, DMSO-ds) 5 (ppm): 1.00 (t, J = 7.2 Hz, 3H), 2.57 (q, J = 7.2 Hz, 
2H), 2.65 (d, J = 5.1 Hz, 2H), 3.25-3.45 (m, 4H), 3.50-3.65 (m, 2H), 4.70-4.82 (m, 
3H), 6.35 (s, IH), 7.04-7.14 (m, 2H), 7.18-7.36 (m, 3H), 8.60 (br s, IH), 9. 02 (br s, 
IH); APCI-MS (m/z): 359 (M-H)'. 



-195- 



wo 2005/063222 



PCT/JP2004/019742 



immm 219] ■ 

6— ^^yl/-4— (3 — t Kn=3rix:7a^::^/l/) —5— [2- 2 — -Y/V 

(x^ 1 ) mMm 6 2 (7)x@ 1 1 mm\^ ut. 3 , 5 - tf ;^ (-<^v^7v;^=3rv-) - 2 

— rn^/v:7 3^ri/l/g|^7^^yl/ (2.0 g, 5.1 mmol) l^^b^ TK^'itT ^ =^ ^ V "f- ^ J>. 
. (200 mg, 5.3 mmol) *DcttFv^::E^5^/l-^— 7^/1^ (50 mL) ^^V^Ts 2- [3, 5 - If 
(^>'v?/V;^dri/) - 2-3^^/1/ :7:n^/^] o:^^/— (1.8 g, 97%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.13,(t, J = 7.4 Hz, 3H), 1.33 (br s, IH), 2.68 
(q, J = 7.4 Hz, 2H), 2.89 (t, J = 6.8 Hz, 2H), 3.82 (m, 2H), 5.02 (s, 2H), 5.03 (s, 2B), 
6.44 (d, J = 2.5 Hz, IH), 6.51 (d, J = 2.5 Hz, IH), 7.31-7.43 (m, 10 H). 

(xm 2) mmm e 4(djiu 1 1 mm\^ ux. ±m-^'nhfhf' 2 -. c 3 , 5-}f^ (-< 

^/v^/l/^r^v-) — 2 —^^7^:7 3^=/!/] ::3^^ y—jU (l.3 g, 3.6 mmol) /O^b. 60%7k 
mit-r V V •^7i^i£;^ft53•t^^ (450 mg, 11 mmol). :i:t°i5^ n n t Ky >- (0.88 mL, 11 
mmol) *5J:tJ«N, N-v^7«^/l/>^/l-i^r ^ K (20 mL) ^^V^T^ 3, 5-« (-< 
>^i^/U:t^-y) — 2 — o-^/V— 1 — [ 2 — 1^— 2 — f /I^^ h ^Zy') ^^/V] 

(420mg, 28%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.3 Hz, 3H) 2.44 (m, IH), 
- 2.72-2.59 (m, 5H), 2.96 (m, iH), 3.06 (m, IH), 3.32 (m, 2H), 3.48 (m, IH), 4.99 88s, 
IH), 5.01 (s, IH), 6.49-6.45 (m, 2H), 7.50-7.30 (m, lOH); APCI-MS (m/z): 419 
(M-H)-. 

(XfS3) ^»Jl(DXm2 Jita-e#ejti.fc3, S-lf;^ (^^v?/l- 

v-) - 2 - Ji^/k- 1 — [ 2 — 1^— 2 --r h ^^^v-) ^^/i^] 

-^i/ (410 mg, 0. 98 mmol) N-:/n^r f*< 5: K (200 mg, 1.1 mmol) *3 

J:t>'N, N-v^p<^/l^7i^/I^AT5: K (10 mL) ^;BV^T. 1, (-<i/v^/l^;^ 
=3f--» — 2— :7"n^-4-^^/l/— 3— [2— (;^-^-=X7>'— 2 — -f/l'P^ b^^iX) 
=^;V\ ^^y^'^y^y (350mg,71%) ^#fCo 

iH-NMR (300 MHz, CDCla) 8 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.76 (q, J = 7.3 Hz, 
. 2H), 3.19 (m, 2H), 3.45 (m, IH), 3.64 (m, IH), 4.01 (m, 2H), 5.02 (s, 2H), 5.04 (s, 
2H), 6.47 (s, IH), 7.48-7.32 (m, lOH); APCI-MS (m/z): 497, 499 (M-i-H)+. 

(X5^ 4 ) mMm 1 (D-xM. 3 h nm^ ut. -hiBx# b i , ^-^^^ (-< v-j^/i^ 

;e-^-S>') — 2-:7'n^— 4--J^^/^— 3- [2- (;^-^i/7i/-2— h^v^) 
ji^/l/] ^>'if ^ (350 mg, 0.7 mmol) 2 - (3-t }^xi-^-y^ -4, 

4, 5, 5-7^b^^ ^/l^- 1 , 3 , 2 - v';^ ^i^-^^ n ^ (260 mg, 1.2 mmol)^ ^ 

{y3 -o- b y 7^4n;^:7^' ^) A(ll)i>i^ n y K (so mg, 0.064 mmol)> 

^^^iriXl^J^ (780 mg, 2.4 mmol), 1; 2-v^p« ha^v^ji^^/ (lO mL) *5j;TJ«7K 
(2.0 mL) §r>fBV^-C> 1, (y<y-J>jVir^y^ -4-^^/1.-3- [2- (;^ 

Y^-y) ^^/l^] — 2 — (230 mg, 64%) ^ 
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iH-NMk (300 MHz, CDCI3) 6 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.82-2.63 (m, 5H), 
3.17-3.04 (m, 2H), 3.62-3.38 (m, 3H), 4.98 (s, 2H), 5.02 (s, 2H), 6.51 (s, IH), 
7.43-7.10 (m, 14 H). 

(X© 5) _hia-e#e>tl.fc 1 , 5 - (^>-v*/^;^=3riX) - 4. -o^^^/w- 3 - [ 2 
- 2— — 2 -:7cn::^7V-<>'-^^>' (230 mg, 0.45 

mmoD ^mm^^yl- (10 mL) t^t^^fb. 10%^^°^ v^^^ A^^^ (50%wet. 200 mg) ^ 

(g^^rc^^/Wn— ^^f->'=l/2~l/l) J^lT^^b. ^^^^^2 1 9 (83 mg, 56%) ^#7Co 

iH-NMR (300 MHz, CD3OD) 5 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.44 (m, IH), 

2.59- 2.72 (m, 5H), 2.96 (m, IH), 3.06 (ddd, J= 11.4, 5.8, 2.5 Hz, IH), 3.34-3.40 (m, 
2H), 3.48 (dd, J = 11.4, 2.8, IH), 6.28 (s, IH), 6.61-6.63 (m, 2H), 6.75 (m, IH), 7.20 
(t, J = 8. 1 Hz, IH); APCI-MS (m/z): 329 (M-H)". 

immm 220] 

3— (2— 3, 5—^:^^^}^u^^y^6—y=c::^;vy=^u::^;V) -N- (2 — fc 
}fn^^^:r,=f-;v) -^n^^l^T^ K (ih^m2 2 0) 

(HUl) MMmi 2 3(DJ1U2-Qi^hn^ 3- [2-^^/1^-3, 5 - tf {> 
=3riX^ b^^rv-) — 6 — :7aic:^/^:7ai::^/l'] >^nx-?y— /i^ (1.89 g, 5.24 mmol) ^i^^i}^ 
uuyi^Z^ (50 mL) i:i^^f n i^^t:° ]J v^c^ A (5.16 g, 13.7 mmol) 

^ tl^JV^"? vi-^ YiT^-y (n-^=3j-f-^//||^a^^/I/=20/l~9/l) tCTit 

Mb. 3- [2-^^/1^-3, (P« h^V/^ h^V-) - 6-:7cnC:^/P:7ci.^ 

yny>°-^— yi/ (1. 36g, 72%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.35-2.45 (m, 2H), 
2.64 (q, J = 7.4 Hz, 2H), 2.70-2.80 (m, 2H), 3.24 (s, 3H), 3.52 (s, 3ED, 4.94 (s, 2H), 
5.23 (s, 2H), 6.86 (s, IH), 7.14-7.4 (m, 5H), 9.49 (t, J = 1.4 Hz, IH). 

(X?S2) Jbta-C#p3;txfc3- [2-31^/^-3, 5 - f';^ (t^ h^i^T^ f^>^) - 
6 — :7:tr^/l/:7c3^^/l/] :7°n/N°-^— 71/ (1.35 3.76 mmol) ^tert-:/^/UT/l/=i— /l^ 
(10 mL) yzMM 2 - p« 5^/1/- 2 -y^'f (5.00 mL, 47.2 mmol). mMmWr^- h y 
1>A (1. 00 g, 11.1 mmol). y ^^mzU^m-r h y !>A (l.OO g, 8.33 mmol) *5 j;t>7i< 

(5mL) ^:unx.T. mMrcimmw^x^tL^ mM.'^m\cii^^^n i-m.oviMmm^^ 

^/l/-3, 5-lf>^ (7« h=¥v^P< V^-y) —Q—-7a:,::^)V'7^:=.jiV\ :/ny^>'^ (l.l7 
g, 83%) ^#fcio 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.20-2.36 (m, 2H), 

2.60- 2.80 (m, 4H), 3.23 (s, 3H), 3.52 (s, 3H), 4.94 (s, 2H), 5.22 (s, 2H), 6.85 8s, IH), 
7.15-7.45 (m, 5H). 
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CLU 3.) Jiia-e# h tifc 3 - [ 2 -^^/U- 3 , 5-}f::^ (y^ h ^-^.p^ h^-» - 
<6 —y :x,=:.}vy z^=.;v\ (59.5 mg, 0.159 mmoD ^N, N--:^7« ^/I^jJn/i^ 

i^T 5; F (4 mL) \zMM\^^ 1 - 1 Kn ^l^^^yi/ ^ y T^Z-^J'^ ' zK^ni)^ (126 mg, 
0.820 mmoD. 1 - [ 3 - (i^T^ ^/l-T ^ / ) r/n tVl-] - ^ 

F • "^mM. (109 mg, 0.570 mmoD ^ ^Xl'l-r % J '=^^ / (0.0400 mL, 0.660 
mmol) ^M^^^ ^?l.-ei80#PBm#bfco Sj^:^^i^i3:7KSr;?}P^T. g^^^^/kt? 

(:^r CI n 7js/kA/p« iJ' y — /l^/l) l^lTftM 3 - [ 2 3 , 5 - tf (7« b 

b^^rv-) — 6 — :7n:i^/^:7 3^::^/^] — N— ( 2 — t Kn ^i/ci^^/V) 
T ^ K (73.7 mg, 100%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.16 (t, J = 7.5 Hz, 3H), 2.06-2.16 (m, 2H), 
2.40 (br s, IH), 2.70 (q, J = 7.5 Hz, 2H), 2.75-2.85 (m, 2H), 3.17-3.27 (m, 2H), 3. 24 
(s, 3H), 3.52 (s, 3H), 3.58 (t, J = 4.9 Hz, 2H), 5.15 (br s, IH), 5.23 (s, 2H), 6.86 (s, 
IH), 7.20-7.47 (m, 5H). 

6 -:7 3^ ^7^:7:3^^/1/] -N- (2-t Kn:3r>^a^^/i/) ■T'a/N'^/r^: K (71.2 mg, 

0.154 mmol) J —jV (6 mL) Si^^ (0.2 mL) ^M^X. 60°C^^1.2 

y (^ n n 7iN./l-A/7« / — /l/=4/l) ^-T*tM ^1:-^-^ 2 2 0 (12.0 mg, 24%) 

^#fCo ' ■ • 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.18 (t, J = 7.6 Hz, 3H), 2.08-2.18 (m, 2H), 
2.32 (br s, IH), 2.65 (q, J = 7.6 Hz, 2H), 2.70-2.80 (m, 2H), 3.27 (dt, J = 5.1, .5. 1 Hz, 
2H), 3.61 (t, J = 5.1 Hz, 2H), 4.52 (br s, IH), 4.91 (br s, IH), 5.32 (br s, IH), 6.37 (s, 
IH), 7.22-7.34 (m, 2H), 7.40-7.58 (m, 3H); ESI-MS dn/z): 330 (M-l-H)+. 

mw\ 221], 

N- [2- (r-fe^/l^T^y) -3- (2-^^/1/— 3, 5-v'tKn53fix 

(X.U 1 ) mMm 2 2 0 (Djiu 3 1 mm\^ ut. mMm 220 (djlu 2 -e^ e> t^fc 3 

- l2-=^^/u-3, 5-}f:^ (pi .h^iy?^ h^iy) -&--y au::^7V\ yn 
>^°:/^ (69.6 mg, 0.186 mmol) -A^h. 1 - 1 Kn^^f-^^^^^y ^ ]) T^J—JV - l7KfP«^ 
(138 mg, 0. 898 mmol). 1- [3- ^/VT 5 7 ) :7°n tVi/] - 3 -oz^/k;^/;. 

4?v^-Y ^ K • '^MM. (120 mg, 0.626 mmol) *5 j:l5N-Tir^/Vaz^l/>'v^T 5 >- 
(70.5 mg, 0.690 mmol) ^>ffiV^X. N- [2- (Tir^/l^r^/) ^5=-/V-3 -3 - [2 
-ji^/V-3, 5 — tf;^ (7< b^^i^T^ h^v') - 6 ->'^^/V':7ct^/V] y^^/^°^T 
^ K (88.0 mg, 100%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 1.92 (s, 3H), 
2.00-2.20 (m, 2H), 2.60-2.82 (m, 4H), 3.24 (s, 3H), 3.15-3.25 (m, 4H), 3.52 (s, 3H), 
4.95 (s, 2H), 5.22 (s, 2H), 5.45 (br s, IH), 6.23 (br s, IH), 6.86 (s, IH), 7.15-7.45 (m, 
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5H). ; 

(XS2) _hia-e#btLfcN- [2- (r-fe^/^T^y) ^^/i-3 -3- i2~=i^=^ 

5-}f:^{;^'h^-^?^ hdrv') - 6 -:7:i:::^/i/:7a^c:^/l-]:7°nxN°:/r 5: F (67.2 
mg, 0.142 mmol) ^^^/^/U (6 mL) l^lf^^fb. (0.2 mD ^Mk.X, 60°C 

^9^^^ {■^ nn^;VJ>.l^ ^ /—;v=A:ll) ^3iT*t#U. i\^-^^2 2 1 (47.6 mg, 
90%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 1.92 (s, 3H), 
2.00-2.20 (m, 2H), 2.60-2.78 (m, 4H), 3.20-3.35 (m, 4H), 4.55 (br s, IH), 5.39 (br s, 
IH), 5.64 (br s, IH), 5.98 (br s, IH), 6.38 (s, IH), 7.20-7.30 (m, 2H), 7.40-7.55 (m, 
3H); ESI-MS (m/z): 371 (M-l-H)+. 

LmMm2 22] 

5- [2- (2-^^/1/— 3, 5 — v^t Kndrv-— 6 -:7^::i/l/>'^^/W) ^i^^^/l-'] 
-1, 3-;e-dr1fy^— /I/-4-;^/V7K=3rf-^ K (it-k^ 2 2 2) 

(x^ 1) mMm 2 0 9 (Dx^ 1 -cnh^^ 5 - { 2 - [2 -^^/i— 3 , 5 - 

(p« b^v^;^ h^v^) - 6 — :7a^^/^:7::c:^7l/] ^^71^} ^1, 3 -:^=^i?-y— 71— 
4-^7V^^>'^;^^/^ (372 mg, 0.817 mmol) ^ 7^ i?' / — /l^ (10 mL) 
2mol/L7K^{ky (2.00 mL, 4.00 mmol) ^;tJPx.T^ ^fi.-t?24H#K^# L 

JETt?M*b. 5- {2- [2-:3^^/l--3, h^Srv-T^ h^v-) -6- 

:7al=./^:7al::^/^] o^^/l^} -1,3 -i^^-^y—zl— 4 -;^.7^7J^^^^ (353 mg, 98%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.19 (t, J = 7.4 Hz, 3H), 2.60-2.85 (m, 4H), 
3.00-3.10 (m, 2H), 3.24 (s, 3H), 3.53 (s, 3H), 4.95 (s, 2H), 5.24 (s, 2H), 6.88 (s, IH), 
7.15-7.45 (m, 5H), 7.65 (s, IH). . 

oim2) ±mxmhtirn5- {2- [2-^^/1—3, s-t-;^ (;^h^i^p^h^ 

- 6 -:7^^/k:7ai::^/^]^^/l/}- 1 , 3 4.-:fy/l-:^>'m (54.2 
mg, 0.128 mmol) ^N, N- v^;^ ^/l/7}^/l/i>.T ^ F (4mL) 1- t Fn^ 

-y^l^y h V ry'—iV ■ 7k^n#) (120 mg, 0.784 mmol). 1 - [ 3 - (v^ 7^ ^/l^T 5: 7 ) 
. -fxn tVH - 3 -J^^/l/;^/i/7Kv^'l' 5: F • "^MM. (67.3 mg, 0.351 mmol) *3 j;tJ«25% 
T^^^TtK^?^ (1.00 mL, 6.49 mmol) -^Mk-X^ ^Mt?lNF^*#bfc„ ^J^iCm-a^- 

iEi?5fe#-Lfcft. M7KM•:^^y '^-^-e^b. m-ym:m^-fx^^^fco nhntt-n 

{2- [2 -:3^5=-7l/— 3 , 5 — f^:^ (t^ b^-^^ h^^v-) — 6 ^^^/U^^ a^^^/l-l 
- 1 , 3 -;t-=3rf-y— 71/- 4 -:^7l/7j^>f - ^ F (34.5 mg, 64%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.19 (t, J = 7.3 Hz, 3H), 2.66-2.84 (m, 4H), 
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3.00-3.^0 (m, 2H), 3.25 (s, 3H), 3.53 (s, 3H), 4.95 (s, 2H), 5.24 (s, 2H), 5.41 (br s 
IH), 6.70 (br s, IH), 6.87 (s, IH), 7.20-7.45 (m, 5H), 7.55 (s, IH). 

o:u3) mmm 2 5 (Dj:.n 2 tmmicL-x. _bfB-c#bt^f^5- { 2 - 12-^^ 

JV-Z, 5 — tfv?> h^v-T^ f=3r-:x) — 6 — :7cc::^/Pr7cii:::i/^] ^^yl^} —1, 3 
-:^-^-^V^—;V- 4.-ti )Vm^-^% K. (34.5 mg, 0.0783 mmoD ^^fc^ ^i^?/— /i^ (e 
mL) *5<±:tK#:^^ (0.2 mL) MV^T. ih^S^2 2 2 (13.0 mg, 47%) Sr#fCo 

iH-NMR (270 MHz, CDCI3/CD3OD) 6 (ppm): 1.20 (t, J = 7.4 Hz, 3H), 2.60-2.80 (m, 
4H), 3.00-3.20 (m, 2H), 6.37 (s, IH), 7.25-7.55 (m, 5H), 7.58 (s, IH); ESI-MS (m/z)': 

353Cm:+h)+. 

LMMm 2 2 3]' 

5- [2- (2-^=f-/U- 3, 5 -v^t Ko=3rv/- 6 -:7^rn7i.^^-yl/) 

-N- (2-t Kndf-v-ar.^yp) _i, 3 - 4 - ^ JU^^^ ^. (.ft^ 

-^^r 2 2 3) 

(Xfl 1 ) ^Sfef^d 2 2 2 (DHU 2kmmi^ LT. «M 2 2 2 (DHU 1 Ti# & tLfc 5 
- {2 - L2-a:.^yU-3, 5-}f:^ (?( h^i^;^ h^>-) - 6 - :7 3^=/l/:7 cnr^/k] 
^f-zl-} -1, 3 -:t^1^y'-/U- 4 -:ti^Uyi^:ym (54.2 mg, 0.123 uimoD 1 
- 1 driX^^-y^ y Ty-/U - tK^P^^ (99.0 mg, 0.646 mmol). 1 - [ 3 - (v> 
.^^/l-r 5: y) tV^] - 3 K K • (65.6 mg, 0.342 

mmoD *3 J; t> 2 - T 5: /ciz ^ y ^/u (O.OI8O mL, 0.300 mmoD ^ffiV^T. 5 - { 2 

-N- (2-t Kndri/oi^/l.) -1, 3-;rdri^y~w_^^-4_;^7y^^}-^d{.^^^ 
(89.4 mg, 67%) ^%fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 2.70-2.85 (m, 4H), 
2.98 (br s, IH), 3.05-3.15 (m, 2H), 3.24 (s, 3H), 3.53 (s, 3H), 3.47-3.57 (m, 2H)' 
3.75-3.85 (m, 2H), 4.95 (s, 2H), 5.23 (s, 2H), 6.87 (s, IH), 7.15-7.45 (m, 6H), 7 55 (s' 
IH). 

(X@ 2) I^MM 2 5 (DUm 2 IWiat- bT. _h|5T^# tbfc 5 - f 2 - [2 
yl/— 8, 5 — tf;^ (7^ h=3rv^7< h^^rv") — 6 —-^ oc^yp} — N— (2 

-t Kn^<y^^7i/) -1, 3 -:^drf-y^/^_ 4 K (39.4 mg, 

0.0813 mmol) ^^^^ ol^ y^jv (6 mL) ^i^Xim^m. (0.2 mL) ^^V^T. 'fti-a^i^ 

2 2 3 (8.6 mg, 27%) ^#fCo 

iH-NMK (270 MHz, DMSO-de) 6 (ppm): 1.04 (t, J = 7.0 Hz, 3H), 2.46-2.64 (m, 4H), 
2.90-3.04 (m, 2H), 3.20-3.50 (m, 4H), 4.72 (t, J= 5.4 Hz, IH), 6.35 (s, IH), 7.04-7.36 
(m, 5H), 7.87 (t, J = 5.9 Hz, IH), 8.17 (s, IH), 8.64 (br s, IH), 9.04 (br s, IH); 
ESI-MS (m/z): 397 CM+H)+. 

C^JfeM 2 2 4] 

5- [2- {2-^^^;V-3, ^-^J^Yn-S^^^-Q-y :^-;V'7 z^c^jV) ai^/k] 
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-N, l>i-}f:^ (2-fc.Kndr.i/^5^/i-) -1, 3 -^^^-^^—zu- 4 /u^^-i^ 
5 K (^t^m2 2 4) 

(xm 1 ) mmm 222 (dhu 2 1 mm\^ lt. mmm 222 (dhwi t# e> ti.fc 5 

- {2 - [ 2 -cii5^7l^- 3 , h=3r-EX;>< hdf..» _6-:7^;:L/l.:7a^=/l.]' 

^^/W -1, 3-:t^-^:/-/U-4-:fy/Uy^>m (54.2mg,0.123mmor) t^io. 1 

- t Kn :3(.i/-<>-y^ h y ry^— /l^ • 7KfP% (79.3 mg, 0.518 mmol). 1 - [ 3 - 
7<^/VT^ y) :7"n tV^] - 3 -rn^vP^7^7}?v?^ 5; K • m.mm. (64.2 mg, 0.335 
mmol) :$SJ:ni^:r.^ y —;VT ^ >- (0.0290 mL, 0.303 mmol) tr^V^T. 5 - { 2 - 

[2 -rc^yl^-3, (y bdr-jy^ - 6 -:7a.rz/^^^ -^L] o^^yp} 

-N, N-lf;^ (2-t Kads-v-^^/l^) -1, 3-;^d^1^y-/^-4-;^7y^4?=3s.^^ 
5 K (36.3 mg, 56%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.64 (q, J = 7.4 Hz 
2H), 2.75-2.85 (tn, 2H), 2.90-3.00 (m, 2H), 3.24 (s, 3H), 3.52 (s, 3H), 3.54-3.66 (m' 
4H), 3.74-3.88 (m, 4H), 4.95 (s, 2H), 5.13 (br s, 2H), 5.22 (s, 2H), 6.85 (s IH)' 
7.15-7.45 (m, 5H), 7.65 (s, IH). ' 

(X@2) «M2 5(DX^2 <i:|^a(CLX. XfB-e# P>tl.fc 5 - { 2 - [2-^9=- 

-yf>^ (2-1: Kndr<y^^/p) -1, 3--^^'^V^;v- A-tt ^1^^^^^% K (36.3 
mg, 0.687 mmol) =r, ^ (6 mL) *5J;t>'^it^ (0.2 mL) ^^V^-C. 

2 2 4 (8. 1 mg, 27%) Sr#fCo 

iR-NMR (270 MHz, CDCI3/CD3OD) 6 (ppm): 1.11 (t, J = 7.3 Hz, 3H), 2.42 (q, J = 
7.3 Hz, 2H), 2.75 (t, J = 7.6 Hz, 2H), 3.20-2.80 (m, 2H), 3.45-3.60 (m, 4H), 3.77'(t J 
= 5.0 Hz, 4H), 6.32 (s, IH), 7.20-7.50 (m, 5H), 7.71 (s, IH); ESI-MS (m/z): 441 
(M-t-H)+. 

2 2 5 3 

5- [2- (2-^^/1—3, 5 -i^fc Kt2dri/-6 -:7^:=:/l/::7^-yi/) a-.^^/i.] , 
-N- [2-fc Kn=3rv^- 1 - (t Kn iX;^ ^/l) ' oi^/i/] -1, 3 -;^=3rf-y^ 
7k-4-;?7/V7i?^f-5: K ('fk'a'#>2 2 5) 

(x@ 1 ) 222 (^x@ 2 <^ f^^tc L-T. mMm 222 ©xm 1 ^ i^fc 5 

- {.2- [2-^^/1—3, (y h=¥v-y h^rv-) _6-:7a^^/i/-:7a^^ 

3 -ir-e^-f-'/^zv- 4-^ ;Vi^:ym (54.2 mg, 0.123 mmol) 
1 - fc K n dri/^i/y^ h p ry-zi- • 7Kfn#> (91.3 mg, 0.596 mmol). 1 - [ 3 - (i;? 
^ ^/l^T ^ y ) :7°n tVl-] - 3 -:^^7Vti;Vit^V'4 % "K • mmM. (56.7 mg, 0.296 
mmol) ^^xy-2~T % J -^xi^^^y- 1 , z-^J:^-;V (31.9 mg, 0.350 mmol) 
V^T. 5- {2- [2-^^/1—3, 5 - tf ;^ V^^y Y^%y) -Q-y^-^i^ 
^^/H -N- [2-t Kndr->^- 1 - ( fc K n ^ ^^yi/) ai^yi/] _ 
1 , 3 -ir^^-/—;V- 4 -i3;vm^-^ ^ K (39.7 mg, 64%) -^m^. 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.17 (t, J = 7.3 Hz, 3H), 2.64-2.84 (m, 4H), 
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2.95 (br s, 2H), 3.04-3.16 (m, 2H), 3.24 (s, 3H), 8.53 (s, 3H), 3.76-3.94 (m, 4H), 
3.95-4.05 (m, IH), 4.95 (s, 2H), 5.23 (s, 2H), 6.86 (s, IH), 7.15-7.45 (m, 6H), 7.55 (s, 
IH). 

o:u2) mMm2 5(DiLU2 tmm\^\^x. ±.fB-e#btbfc5- {2- 12-^^ 

/U-3, 5-« (p« h^i^?^ h^-^) — Q --7 z^^>\^y =^=f-J'V\ -N- [2 

— tKn^iX— 1— (t Ko^v'^^/v) —1, 3 — /i/— 4— ;^ 
7^7J?^i^^ K (39.7 mg, 0.0772 mmoD t^^h. J—;V (6 mL) *5J:l5|S4tm (0.2 
mL) ^ffiV^T. it^m2 2 5 (24.6 mg, 75%) ^#fCo 

iH-NMR (300 MHz, CDCla/CDsOD) 6 (ppm): 1.17 (t, J = 7.4 Hz, 3H), 2.64 (q, J = 
7.4 Hz, 2H), 2.70-2.80 (m, 2H), 3.00-3.20 (m, 2H), 3.60-3.85 (m, 4H), 3.85-4.00 (m, 
IH), 6.35 (s, IH), 7.20-7.50 (m, 5H), 7.60 (s, IH); ESI-MS (m/z): 427 (M-l-H)+. 

mMm2 2 6] ■ 

'N- (2, 3 Knar^:y^n fcW) -.5- [2- (2-^^/^-3, S-v^'tK 
n^iy— 6 — —1, 3 ^—^/k:^^"^ 

^ K 2 2 6) 

(xfM 1 ) ^JSM 222 (Djim. 2 1 mm^ ux. mMm 222 ©xfs 1 b t^fc 5 

- {2 — [2-^^/1^-3, S-t";^ (7« h=3rv^^ h=3r-^) - 6 — :7cc^7^:7::c^/l/] 
^^/l^} -1, 3-;r=3rf-y'— /l^- 4- ;i7 7l'7}?^^ (54.2 mg, 0.123 mmol) ^N, N 

^/^*J/^3.T ^ K (4 mL) \^mM 1 - 1 Kn arv-^^^y h ]} T^J—JV • tK 
fpi^ (88.9 mg, 0.581 imnoD. 1 - C 3 - iV':^ 'f'JVT -fxn \f;V\ - 3 

)V^;Vi^-J^ % F ■ (59.9 mg, 0.312 mmol) ^^XJZ -T J - \ 2 --^n 

(0.0230 mL, 0.297 mmol) ^M^X. ^UXlS^^mMW^fCo 

m^^f-ufcfts m^^m-r^hv ^J>^x^-mi^^ mm^mmrxm^i^tio n^nt^m 

(2, S-v't Kodr^/:/t3 tVV) —5 - {2- [2-^^/V-3, 5 - If (^ h 
b=3fv') - 6 -:73i::^/V:7d^^/^] j^^/k} —1, 3 — /l^— 4 — 

K. (24.7mg, 40%) ^#fCo 

iH-NMR (270 MHz, CDCls) 6 (ppm): 1.18 (t, J = 7.4 Hz, 3H), 2.66-2.84 (m, 4H), 
3.25 (s, 3H), 3.00-3.30 (m, 4H), 3.53 (s, 3H), 3.40-3.60 (m, 4H), 3.75-3.85 (m, IH), 
4.95 (s, 2H), 5.23 (s, 2H), 6.87 (s, IH), 7.15-7.45 (m, 6H), 7.56 (s, IH). 

(Xf^2) |^MM2 5CDX@.2 i:|^^tCbT. Jb|B-T?#btbfcN- (2, 3--:^tK 
nd5-v^:rntVV) -5- {2- [2-^^/1^-3, U h^-^;^ h^i^) - 

^--7 =c:=.;V7 =c.=^;v\ -1,3 -^^-^V^—jv- 4 -:^;7i//3^>f- ^ K (24.7 

mg, 0.0480 mmol) ^^^y— /I- (6 mL) (0.2 mL) ^;?)[I;tT. 60°C 

^^y-y A — (^ n a / «-/W7R=90/lb/l) t-Tft^ 2 2 6 (16.4 

mg, 80%) ^#fCo 
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iH-NMll (270 MHz, CDCWCDsOD) 8 (ppm): 1.10-1.26 (m, 3H), 2.60-2.80 (m, 4H), 
3.02-3.14 (m, 2H), 3.30-3.80 (m, 5H), 6.35 Cs, IH), 7.20-7.50 (m, 5H), 7.64 (s, IH); 
ESI-MS (m/z): 427 (M-t-H)+. - 

[^W!l2 2 7] 

5- { C (4 S, ,5 S) -4, (t Kn^v^;;<^/^) - 1, 3-v^;e-=3ry^ 

2 2 7) 

(Xfel) mMM2 1 8©Xfe2 irlWII^^^b-r. ^JfeM 2 1 8 (DJim.1 "CUhtl^ 2 

— [3, 5— 1^';^ (^^V^/l/^=3r-^) _ 2 — 6 — :7a^::^7^:7 jiC^/^] 

—71/ (900 mg, 2.06 mmol) (— ) —1, 4 — O— ^^-v^/l^— L — bV-f h 

— /l^ (1.00 g, 3.31 mmol) *3j;D«DL— 1 O — ^/^J^^^-^ (151 mg, 0.649 

mmol) ^^V^T. 1', (-<Vv^/^;:e-driX) -3- { [ (4S, 5S) -4, 

5-fc';5?. (^>'v'/i^;^=3rix) -1, 3 -v';e-^y^>'— 2--r/^] — 4-^3^ 

^/P- 2 (l.lO g, 74%) ^#fc„ 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.15 (t, J = 7.3 Hz, 3H), 2.82 (q, J = 7.3 Hz, 
2H), 2.87-3.05 (m, 2H), 3.48-3.56 (m, 4H), 3.75-4.00 (m, 2H), 4.48 (s, 2H), 4.50 (s, 
2H), 4.86 (s, 2H), 5.00-5.10 (ih, IH), 5.03 (s, 2H), 6.54 (s, IH), 7.00-7.50 (m, 25H). 

(XS 2) mmm 2 i a oxa 3 <ir R^^^i LT. _h|BT'#fetLfc 1 , 5 - if';^ 

-3-{[(4S, 5S)-4, 5-1^-;=^ (^:/v^/^;e-=¥-:x) —1, 3 
— v?;^s3ry 2 — -f/V] y^^/l-} — 4 — 3:^5^7^— 2 — :7 j^^/l^^^if ^ (1.09 g, 
1.51 mmol) ^g^^^^/U- (20 mL) 10%^^°^ v^!> (142 mg) ^Mx. 

-c. 7k*#H^T^ ^?a-i?60#rBm#bfc„ Rjt^u-^m^mmL-. mm^umT^^m 

— /W7K=100/10/1) fCTftMb. it^m 2 2 7 (442mg, 81%) 

iH-NMR (300 MHz, DMSO-de) 6 (ppm): 1.00 (t, J = 7.2 Hz, 3H), 2.57 (q, J = 7.2 Hz, 
2H), 2.65 (d, J = 5.1 Hz, 2H), 3.25-3.45 (m, 4H), 3.50-3.65 (m, 2H), 4.70-4.82 (m, 
3H), 6.35 (s, IH), 7.04-7.14 (m, 2H), 7.18-7.36 (m, 3H), 8.60 (br s, IH), 9. 02 (br s, 
IH); APCI-MS (m/z): 359 (M-H)". ' 

IMMM 2 2 8] 

5 - { [ (4R, 5R) -4, (fc df^i^y ^/V) -1, 3-i;J;^dry^ 
3 (fb-^i^ 2 2 8) 

(xs 1 ) mMM 17 9 (DX?1 1 1?# b tb^s 3 , 5 - If ;^ (•^>'i;?/^:^=3f iy) - 2 - 

ai5^/lx:7::c^/lxg^^y ^/l- (2.21 g, 5.66 mmol) ^iJ' n n^^/l^A (30 mL) ^Z^M^. 
^^?^^0°C^T7^SPbfcft. 3 (1.82 g, 7.18 mmol) *5j:t)« [If^ ( b U :77V;^ 
nrirhdr-^^) 3— K] -O'-e^^- (2.97 g, 6.91 mmol) ^M^X^ m'^^I^XO M^mM 
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(1.26 g, 43%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.08 (t, J = 7.5 Hz, 3H), 2.73 (q, J = 7.5 Hz, 
2H), 3.72 (s, 3H), 4.05 (s, 2H), 5.02 (s, 2H), 5.07 (s, 2H), 6.49 (s, IH), 7.25-7.50 (m, 
5H). 

(Xm 2) Jifa-e# b ttfc 3 , 5 - 1*:^ - 2 -^^/l/- 6 - 3 — 

K:7ci^^/v@^^^ ^yv- (645 mg, 1.25 mmoD ^ 1 , 2 — v^p« b '^-y^^ ^ (10 mL) 
<i:7K (0.5 mL) CQ^-a^^^J-^^? 3 ^/^:7 3.c:^7V7i?n (322 mg, 2.37 
mmoDs ^m-^-y^-^ (1.58 g, 4.85 mmol) :^ J: f':^ ( ^ V -o- h P 71-/}^^ :7 ^ » 

/^°9v^l>3>(^)v^^t=^ y K (101 mg, 0.129 mmol) ^M^x^ MmmmTxns^^mm 
wi^f^o Rjt^u^'-^^Mmi^s mm^Ti^^M^x, mm^^^^xi^m\^f^. ^mm^ 

g^^3^^/k=20/l~9/l) J::T*S^U 3, -i-:x.^7\^ 

- 6 - ( 3 — 7^ =f-fVy :=,jV) -y ::^/V-g^^p< (488 mg, 81%) '^W'z.^ 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.12 (t, J = 7.4 Hz, 3H), 2.36 (s, 3H), 2.66 (q, 
J = 7.4 Hz, 2H), 3.50 (s, 2H), 3.60 (s, 3H), 4.90 (s, 2H), 5.05 (s, 2H), 6.59 (s, IH), 
7.00-7.45 (m, 14H). 

(X© 3) Jt|B-e# b tbfc 3 , 5 If (-O- v'/V';rdr - 2 -^^/W- 6 - J 3 

- p« ^71^:7 ^=/^) :7 (483 mg, 1.01 mmol) h^tKn:^^^^ 
(10 mL) ^^^^0^4T-?^*Pbfcm. l.Olmol/Lv^-T y:/^/^T/l/5 ^-^^ A 
t KU FC9 (3.00 mL, 3.03 mmol) ^:?JtI;tT. n^^XlXi^WiWW^^f^. 

^ A n h ^ :7 ^' — (n-^^i^ W@^^::i^f^/l/=9/l~4/l~2/l) \Z.xmU. 2 - 
[a, {f<i^''^}Vi!r^-y) -2-^^/v— 6- (3 -;?«^/V:7ai::^/^) :7a^ 

-/W] a:.^ J^;V (403 mg, 88%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.14 (br s, IH), 1.18 (t, J = 7.3 Hz, 3H), 2.38 
(s, 3H), 2.70-2.86 (m, 4H), 3.50-3.62 (m, 2H), 4.89 (s, 2H), 5.04 (s, 2H), 6.53 (s, IH), 
7.00-7.50 (m, 14H). 

(XS4) mMm 2 18 (z>xm i h wm^ l-t. xfa-e#fetLfc 2 - [ 3 , 5 - tf ;^ 

;V (393 mg, 0. 868 mmol) 'ii^hi^^Xy^—-^nJ^m^°))^^^t7J>> (l.Ol g, 2.69 mmol) 
^ffiV^T^ 2- [3, (,^ly-J'7V:^^-y) -2-^^/V-6- (3->«^/^ 

:7ai=:7l^) :7cn:::i7V] ^^-^^ /V (202 mg, 52%) ^#fc. 

iH-NME (300 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.36 (s, 3H), 2.62 (q, 
J = 7.5 Hz, 2H), 3.59 (d, J = 1.6 Hz, 2H), 4.92 (s, 2H), 5.06 (s, 2H), 6.60 (s, IH), 
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(X@ 5) MMm 2 18 (DJIU 2 t mmi^ LT. _h|B-e#bl^fc 2 - [ 3 , 5-}f:^ 

/l^ (96.3 mg, 0.214 mmol) (+) - 1 , 4 — v^-O-^^-t^/l^-D- Mx"f b 

— /l^ (312 mg, 1.03 mmol) *5j;tJ«DL-l 0 >':7 ^/l^^^^ (44.5 mg, 
0.192 mmol) ^fflV^T. 1, (^^^v?/l-;^=3rix) -3- { [ (4r, 5 r) 

- 4 , 5 - 1*:^ (^:/ v^/^;^=3r iy) - 1 , 3 - ix:^^ — f/i/] ?i ^/v} - 
4 - Ji^/l^- 2 - ( 3 — p« ^71^:7 ^/l^) ^ly-^ I/. (94.7 mg, 60%) ^^fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 2.26-2.36 (m, 3H), 
2.82 (q, J = 7.4 Hz, 2H), 2.90-3.00 Gn, 2H), 3.40-3.60 (m, 4H), 3.75-4.00 (m, 2H), 
4.44-4.54 (m, 4H), 4.87 (s, 2H:), 5.00-5.10 (m, IH), 5.03 (s, 2H), 6.53 (s, IH), 
7.20-7.50 (m, 24H). 

(Xae) _t|B'r'#e>tbf:il, (^"Pv^/V^^i/) -3-{C(4R, 5R) 

-4, 5-if'>^ -1, 3 - v?;:r^y ^ ^- 2 -^y^] - 

4 — 2 — ( 3 — y f^7V:7 ^>-if (90.4 mg, 0.123 mmol) 

^/l/ (15 mL) 10%^-^ ^ (30.3 mg) ^1m^X. i^m'MWrf 

(0.35MPa). ^S.-e48B#PH^^«ibfCo RJ^^^l-^^^^ltii «^MJET-T?^ft^i UfCo 

=100/10/1) ^ZlT^^b. 'fk^i^2 2 8 (43.7 mg, 95%) ^Wk.. 

iH-NMR (300 MHz, CD3OD) 5 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 2.35 (s, 3H), 2.70 (q, 
J = 7.3 Hz, 2H), 2.76-2.86 (m, 2H), 3.40-3.60 (m, 4H), 3.60-3.80 (m, 2H), 4.90-5.00 
(m, IH), 6.31 (s, IH), 6.97 (br d, J = 7.5 Hz, IH), 7.01 (br s, IH), 7.09 (br d, J = 7.5 
Hz, IH), 7.24 (br dd, J = 7.5, 7.5 Hz, IH); APCI-MS (m/z): 373 (M-H)". 

imMm 2 2 9] • 

5-{[(4S, 5S)-4, (t Kndri/7<^/l/) -1, 3-v^;^-^y^ 
3 - — iAM-^m 2 2 9) 

(Xm 1 ) 2 18 ©XfS 2 i: UT. ^iiM 2 2 8 (DX@ 4 -e# Hfc 2 

— [3, ^ — yf^ (^>'i>/p-;^^->) -2-^^/1/— 6— (3 — y ^/i^y :3^=/^) 

^^)V\ a:.^-^ — /I/ (100 mg, 0.223 mmol) ^^b. (-) -1, 4 -i^-O-^^^v' 
/k-L- M^^ /l^ (318 mg, 1.05 mmol) *5j;t>DL— 1 0 —ioX^-y r^:^jvi!i^ 
l^m. (40.5 mg, 0.174 mmol) ^fflV^T^ 1 , 5 - If ;^ (^i/^;^/^:^=3^iy) - 3 - { [ (4 
S, 5S) -4, (^:/-:;^/^;^^ix) -l, 3-v^;^-=3ry-7>'-2-— T/^] 

y^/V} -4-3^^/1^-2- (3 -y^7^:7ai:=i/W (106 mg, 65%) 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.14 (t, J = 7.4 Hz, 3H), 2.26-2.36 (m, 3H), 
2.82 (q, J = 7.4 Hz, 2H), 2.90-3.00 (m, 2H), 3.40-3.60 (m, 4H), 3.75-4.00 (m, 2H), 
4.44-4.54 (m, 4H), 4.87 (s, 2H), 5.00-5.10 (m, IH), 5.03 (s, 2H), 6.53 (s, IH), 
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7-20-7.^0 (m, 24H). 

(XIM2) ±gB-e#e3tl.fcl , S-f';^ -3-{[(4S, 5S) 

-4, -1, 3 -v^;r^y 2 — {/U^ .p^^/U} - 

4 —zxz=f-/u— 2 - ( 3 — ^ ^^-e'^ (106 mg, 0.145 mmoD ^tW^M^ 

^JV (15 mL) 10%/-?^i^!>A;^* (32.3 mg) trJn;tT. 7K*SBJEET 

(0.35MPa). ^iaT'48H#^m#bfc. 'mMU^m-^M'^ M?K^^)^T-e^t^ bfc„ 

=100/10/1) i^lTW^L, 'fk-a-i^ 2 2 9 (48.7 mg, 90%) ^#fCo 

iH-NMR (300 3MHz, CDsOD) 6 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 2.35 (s, 3H), 2.70 (q, 
J = 7.3 Hz, 2H), 2.76-2.86 (m, 2H), 3.40-3.60 (m, 4H), 3.60-3.80 (m, 2H), 4.90-5.00 
(m, IH), 6.31 (s, IH), 6.97 (br d, J = 7.5 Hz, IH), 7.01 (br s, IH), 7.09 (br d, J = 7.5 
Hz, IH), 7.24 (br dd, J = 7.5, 7.5 Hz, IH); APCI-MS (m/z): 373 (M-H)". 

[|lifeM2 8 0] 

5- { [ (4R, 5R) -4, 5-tf;=^ ( t Kr^ ;3ri/7? ^/l^) ~1, ^—^j:^^-j=y 
1^- 2-4 7V] y =f-;V] — A— -7^ 1 , 3 - -J:^^fV ('fb'^i^ 2 3 0) 

(xe 1 ) 1 -^i^hti^it.'^m 1 (1.81 g, 7.00 mmoD'^Tir h (50 mL) 

BMl^. ^m:^]) A (5.88 g, 42.6 mmoD ^ ^Xf^ih^^^-:^^^ (3.33 mL, 28.0 

mmoD ^;bpx.T. ;!itiiii3t?5^Ti.5B#rBm#Lfc„ Rmm^m\^:^^M^x^ mm^'f- 

-^d5-f-^/@^^ji^/^=20/l~9/l) fciTlt^L. 3, (^^i>/U';^=3{--:y) - 

2—'yau:=-)Vyzx.:=:-;V^m.:^^7^ (2.58 g, 84%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.43 (s, 2H), 3.58 (s, 3H), 4.96 (s, 2H), 5.05 (s, 
2H), 6.59 (d, J = 2.5 Hz, IH), 6.61 (d, J = 2.5 Hz, IH), 7.05-7.50 (m, 15H). 

(X^2) _hia-e#fc;Jxfc 3 , 5 — ^fT. (^>'v'/V;^=3^i^) - 2 - -7 =iu:^;V 
f^^^^/p (2.58 g, 5.88 imnol) Kn:7 7^ (40 mL) MW.^ 

, o°c^ ufc^t^ i.oimoi/Lv'^ y y'^/i-T/i/ 5 = r> i>. t K y f /i/^ 

(15.0 mL, 15.2 mmol) ^;!]n;t-r. mumximmmw^fc. Rmm^m^MTkmmi- 
mm^ML}±.TxMm bfco nhrLfcmm^-> v ^ ^^^^ ^j^^^^-^y^^^^^ — 

(n_^dff-://f^^ai^7l/=4/l~2/l) t^lTltMU 2- [3, (^>'v^/l^;^=^ 
— 2 - :7 ::^/l':7 cr^/V] ^ y (2.38 g, 99%) §r#fCo 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.21 (t, J = 6.0 Hz, IH), 2.70 (t, J = 6.8 Hz, 
2H), 3.63 (dt, J = 6.0, 6.8 Hz, 2H), 4.95 (s, 2H), 5.06 (s, 2H), 6.56 (d, J = 2.4 Hz, 
IH), 6.60 (d, J = 2.4 Hz, IH), 7.05-7.50 (m, 15H). 

(X@ 3 ) ±fBTl# h flf^ 2 - [ 3 , 5-\f7. {^:yV';V^^xy) -2-7=^ ^jV7 
J ^jv (2.40 g, 5.84 mmol) Srv"^ n n y ^ ^ (40 mL) \Z:M^ b. xy 

ni^^t:°y i;?rnti7A (5.16 g, 13.7 mmol) ^%v^x.x. imm:mrx^nwmw\^tL. R 
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•^Y^fyA— (ii-^=Srf-i^/i^^^^/l-=20/l~9/l) J:iT*t#U 2- [3, 

>^ (•^^^v?y^;e-^i/) —1-^ =^^7i^y :^=.;V\ au^-f-^jv (725mg, 30%) tr#fCo 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 3.50 (d, J = 2.0 Hz, 2H), 4.98 (s, 2H), 5.05 (s, 
, 2H), 6.50 (d, J = 2.4 Hz, IH), 6.62 (d, J = 2.4 Hz, IH), 7.05-7.50 (m, 15H), 9. 55 (t, 
J = 2.0 Hz, IH). 

(X@4) _h|B-t?#bfLfc2- [3, -2.--7 z^^ivy 

a:.:^;V\ a^^-^ — ;V (721 mg, 1.77 mmol) tr b/l-^^ (38 mL) \Z.mM\^. (+) - 
1, A--J-0-^>'y>7V-'D- h W /V (1.00 g, 3.31 mmol) *3j;tJ«DL-l 
0-:fy>^-7r —:^;v-!i^-^m. (122 mg, 0.597 mmol) ^M^xMWmMT-^^4:^W\MW 

■ ^ — (n— ^^f-W®^^^^/W=20/l'->9/l) J^Tlt^bs 3, 5 - tf (-<^/-^/l/;^=3r 
i/) — 1- { C (4R, 5,R) — 4,"5-t'><. (^^/v^/^^T^v^) -1, '3— ■v?;^^ 

^^/u} - 2 — :7^=/^^^^-^^:/ (1. oig, 82%) %#fco 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 2.75-2.82 (m, 2H), 3.40-3.60 (m, 4H), 
3.90-4,10 (m, 2H), 4.52 (s, 4H), 4.93 (s, 2H), 5.02 (s, 2H), 5.12 (t, J = 5.0 Hz, IH), 
6.54 (d, J = 2.4 Hz, IH), 6.73 (d, J = 2.4 Hz, IH), 7.00-7.50 (m, 25H). 

(X^5) JtfB-e#btl.f:i3, (^>'v^7l/:^=3^iX) -1- { [ (4R, 5 R) 

- 4 , 5 — }fy^ (^i/v^/U:^^ iX) — 1 , 3 — V ^ 2—^/1-'] 7< 5^/^} — 
2 -:7ccc:^/V'-^ (342 mg, 0.494 mmol) $rg^^^^/k (lO mL) Us 10% 
^^-^v^r^A^* (59.7 mg) ^*P;^-C. tK^^H^Ts ^fi-^«^m#bfCo SJ^S^l 

— (^ n n:4^/l/A/;^ — /W7K=100/10/1) (clT^tMb. fb-^^i^ 2 3 0 (139 mg, 
85%) ^#fCo 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 2.55-2.70 (m, 2H), 3.50-3.60 (m, 4H), 
3.70-3.85 (m, 2H), 5.04 (t, J = 5.1 Hz, IH), 6.26 (d, J = 2.4 Hz, IH), 6.43 (d, J = 2.4 
Hz, IH), 7.15-7.40 (m, 5H); APCI-MS (m/z): 331 (M-H)". 

mmm 231] 

5— { [ (4R, 5R) -4, 5 — tf;^ (t Kndr^>;^^/p) -i, 3_<^;:^^y^' 
2— ^/V] ^^/W - 2, 6 — v^yn^— 4-:7a^=/l^^i/-^^:^— 1 , 3— i^:^ 
— /l^ iit-^m 2 3 1) 

SlifeM2 3 0Tl#btbfc'fk:'^#)2 3 0 (76.3 mg, 0.230 mmol) ^N, N-v^7^5^/l- 
/}^/l^AT^ K (10 mL) tei^fe^^U mm^OX,%X}^n\^fz.'^. N-:^^n^rnyN^^^ 

5: F (46.2 mg, 0.260 mmol) ^-mx-x^ mmMxi^m^w\^fzL. m^^m-^m^WL^ 

— /W7K=100/10/l) JIITWMU. 'ft;#%2 3 1 (36.1 mg, 32%) *5 J; Wti-^i^ 2 3 2 
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(48.0 nig, 5 i%) ^#fCo 

>fb^4^2 3 1 iH-NMR (270 MHz, CD3OD) 5 (ppm): 2.91 (d, J = 5.4 Hz, 2H), 
3.40-3.80 (m, 6H), 5.30 (t, J = 5.4 Hz, IH), 7.15-7.45 (m, 5H); APCI-MS (m/z): 487, 
489, 491 (M-H)-. . • 

CIIJiM2 3 2] 

^i:XJ^5- { [ (4R, 5R) -4, ( t Kn =3{--:y^ ^/k) -1, 3-i>^ 

— /l^ «li#i^2 3 2) 

mmm 231 \zmm<Dm ^ ^ fb^^^ 232 ^ntio 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 2.93 (d, J = 5.4 Hz, 2H), 3.40-3.80 (m, 6H), 
5.32 (t, J = 5.4 Hz, iH), 6.46 (s, IH), 7.15-7.40 (m, 5H); APCI-MS (m/z): 409, 411 
(M-H)-. ' 

[|^*feM2 3 3] 

5- { C (4S, 5 S) -4, 5 — fc':^ (t Kt3dr<x;^^/V) -l, 3-iy:t^y^ 
ly- 2-^/1/] - 6-^^/U—4—. (3— p« f d5^v':7:3i=./l/) 1, 

3 - v';*-— /I^ ('fh'^^l 2 3 3 ) 

■ (X^ 1) MMm 17 9 1 -e#b;^^S 3 , 5 .(^>^v'7v;^=¥.-:x) - 2 - 

ji^/l/:7 rc^/Vgt^^ 9=-/^ (8.46 g, 21.7 mmoD h^t Kn:7-7V (lOO mL) 

mW^0°C-^-^^7^M Lfcf^. LOlmol/Lv^-Y y ^^^;vTjV ^ ^ i> t K U 
h7^az>-^^Vf^ (57.0 mL, 57.6 mmol) ^;!][];t-C. lRl?UJt-eiB#rBW# bfCo ^JS^^^ 

bfcfis ^JtiiU ^i?^tr?liBET-t?mb/ro #e>:txfca^«r-J>'!J :^;<>'V^:^^i=.i5' ^•x- 
^:^^7:7^— (Il-^=3r-^^^//gf ^^^71^4/1—2/1) J^Ti^Mb, 2 - [ 3 , 5-fc'>?i 
(^:/i>/V;a-^-:x) -'2.-:^'f-;V'y :^c=.;V\ au^ J^;v (7.52 g, 96%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 1.41 (br s, IH), 2.68 
(q, J = 7.5 Hz, 2H), 2.89 (t, J = 6.8 Hz, 2H), 3.83 (br dt, J = 6.4, 6.8 Hz, 2H), 5.01 (s, 
2H), 5.08 (s, 2H), 6.45 (d, J = 2.5 Hz, IH), 6.50 (d, J = 2.5 Hz, IH), 7.25-7.45 (m, 
lOH). 

ilM 2 ) _hia-t?# b Wtz. 2 - [ 3 , 5 - If >^ (^ -iX) - 2 - ji^/^:7 

(630 mg, 1.74 mmol) ^ v'^J' n n ^ >' (50 mL) ^^l^^b^ Zl^ 
n A^t:°U v^c^>>i^ (2.63 g, 6.98 mmol) ^;!JBx.T. M?a-e48B#rBW^ LfCo H^SM 
^it^^Hii «^j^JiTT«lt Lfco # b;i^fcarS U ^Vi^;^ ^ i>> ^ n h 
^"7-7^— (n— =3rf-W«^5=-/l-=20/l~9/l) ^-X»#L, 2- [3, 5 - (-< 
i/v^/P;^^^^/) - 2 — /l- (137 mg, 22%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.09 (t, J = 7.5 Hz, 3H), 2.64 (q, J = 7.5 Hz, 
2H), 3.68 (d, J = 2,3 Hz, 2H), 5.01 (s, 2H), 5.04 (s, 2H), 6.41 (d, J = 2.4 Hz, IH), 
6.57 (d, J = 2.4 Hz, IH), 7.28-7.45 (m, lOH), 9.70 (t, J = 2.3 Hz, IH). 
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(X@3) _hiB-e#e)tl/fc: 2- [3, -2 -^^/^:7 0^ 

=^/U] =ru^^ — ;v (135 mg, 0.374 mmol) h/^^V (20 mL) \Z.-mM^^ (-) - 

1 , 4 — v?— O— ^^'v^/W— L - b V-f 7P (445 mg, 1.47 mmol) *3 J:tJ«D L — 1 

o-ti:y:7T—:^^^-^:^W (34.8 mg, o.iso mmol) ^M^x . MWMWrf^^^v^^f^W. 

(n-^^f-W®^^^^/l-=20/l~9/l) tz:-C3^^b> 8, (^>-v?/V;^ 
^arv-) -1-{C(4S, 5S)-4, 5 - tf ;^ {^:y-Jj'V:t^-y) -l, 3-v^;^ 
=3r y 9 2 — r 71^] ^ ^/l^} - 2 — J^^/V-^^^^ >- (225 mg, 93%) ^#fCo 

iH-NMR (270 MHz, CDCls) 6 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.71 (q, J = 7.4 Hz, 
2H), 3.01 (d, J = 4.9 Hz, 2H), 3.50-3.64 (m, 4H), 4.00-4.10 (m, 2H), 4.55 (s, 2H), 
4.56 (s, 2H), 4.97 (s, 2H), 5.01 (s, 2H), 5.26 (t, J = 4.9 Hz, IH), 6.49 (d, J = 2.5 Hz, 
IH) 6.55 (d, J = 2.5 Hz, IH), 7.20-7.45 (m, 20H). 

(Xm4) _h|5T?#e>;^fci3, {■^y-J;V:^'^iy) - 1 - { [ (4 S, 5 S). 

— 4 , 5 - If ^ i^ly-J/V:^^-^) — 1 , 3 - v^:^'3r y ^ i^— 2.—^;V] ^/V) — 

2 (129 mg, 0.201 mmol) a htIn/^A (10 mL) W- 
m'^Q°C'^X^^n bfc^, 3 (ei.e mg, 0.243 mmol) *5 cttJ? [tf;^ ( b y 
^T■fe^^v^) 3— K] -<^-if>- (105 mg, 0.243 mmol) ^;bP;tT. IWI?aiS-e0.5B#rHl 

5>^#Ji^ ^-9- f^'^y-^— (n— ^=3ri?-Wg^^^^/l-=20/l~9/l) iCTfti^L. 1, 

-3-{[(4S, 5S)-4, (-^^^v^/^;^- 
^v-) -1, 3 -i^;^=35uy^^_ 2-^/1/] ^^/W — 4— o^^/i/— 2— .3— K^i^ 
^> (I26mg, 82%) 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.07 (t, J = 7.4 Hz, 3H), 2.88 (q, J = 7.4 Hz, 
2H), 3.38 (d, J = 5.4 Hz, 2H), 3.50-3.70 (m, 4H), 4.00-4.20 (m, 2H), 4.55 (s, 2H), 
4.58 (s, 2H), 5.00 (s, 2H), 5.05 (s, 2H), 5.41 (t, J = 5.4 Hz, IH), 6.44 (s, IH), 
7.20-7.50 (m, 20H). 

(■Jims) ±mxnh^tzLi, s-t-;^ -3 - { [ (4S, 5 s) 

-4, 5-}f:^ -1, 8 - v^;t^y ^ 2 --f/v-] - 

4 -^^/l/- 2 - 3 — K-O-if (80.5 mg, 0.104 mmol) * 1 , 2 - v^p< f =3r->'zci57 
^ (10 mL) tTk (0.5 mL) (D^l-a^^^^z:^^ 8-^ h ^v'y a:::^7l^7i?n 
(43.7 mg, 0.288 mmol)> A (212 g, 0.650 mmol) *5 J;t;?lf ( MJ -o- 

f y /^:^;^y ^ v''^ A(II)v^^ n y K (14.9 mg, 0.0190 mmol) ^;!jlI;^T> ;!]n 

f!!5irifcTT^50#ftim#bfc. RjiL^m-^m^mmi^. mmi^7k^MK.x. mm^^^/i^x 
ttm bfco ^^g^lSM'^b:^ b y A7kmt-T?i*?f-bfcft. mymm-r hv^j>^x 
mm^mmrx^^ bfco nhtitzmm^^wmm^ vi-^y^^^-y 4— (n 

-^=3f.if^//g^|^^^y^=9/l) tcTltM b^ 1 , 5 - lif (-<^^v^/l-;^-=3r^:/) _ 3 - { [ ( 4 
S, 5 S) -4, (^^i^/l';r=3rV) -1; y^^- 2.-^ ;V\ 



-209- 



wo 2005/063222 



PCT/JP2004/019742 



^^/l^}' -4-^^/1—2- (3-^ hdrix:7a:c:^7k) ^l^-^l^ (55.2.mg, 71%) ^ 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.14 (t, J = 7.3 Hz, 3H), 2.75-3.05 (m, 4H), 
3.40-4.00 (m, 9H), 4.49 (s, 2H), 4.51 (s, 2H), 4.88 (s, 2H), 5.00-5.10 (m, IH), 5.03 (s, 
2H), 6.53 (s, IH), 6.75-7.45 (m, 24 H). 

(Xme) _hfB-e#btLf^ 1 , -3-{[(4S, 5S) 

-4, 5-\f:^ (^>'v=/V^;^^v^) -1, 3-i:^^^y9>'~2-'i/U'] - 
4 2 — ( 3 — 7^ h ^i^y ^l^-^>' (55.2 mg, 0.0736 mmoD Sri^ 

^zc^/l/ (10 mL) \CWMI^. 10%^<9i>^^^^ (30.1 mg) ^Mk.X^ 7K*;(JPJBET 

(o.35MPa). m.ux-2mmm:W\^ft.o ^mm^m^Mmi^. mm^^}±Tx^mi^r^o 

=100/10/1) t;iT*»^L. ^(^^^^2 3 3 (30.5 mg, 100%) ^#fCo 

JH-NMR (300 MHz, CD3OD) 6 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 2.71 (q, J = 7.3 Hz, 
2H), 2.82 (d, J = 5.3 Hz, 2H), 3.50-3.77 (m, 6H), 3.79 (s, 3H), 4.95-5.05 (m, IH), 
6.31 (s, IH), 6.70-6.78 (m, 2H), 6.80-6.88 (m, IH), 7.20-7.30 (m, IH); APCI-MS 
(m/z): 389 (M-H)". 

CllifeM2 3 4]. 

1- (6- { C (4R, 5R) -4, ( t Kt^ ^t^P^ ^/^) -1, 

^ ('fb^i^2 3 4) 

(X® 1 ) 2 3 0 (d:iM 4 Tl# b tLfc 3 , ^-\f^ {^:y^J'}v^^^^y) - 1 - 

{ [ (4R, 5R) -4, (-<^v?7l-:^=^^/) -1, Z-^Jir^^^^^- 2. 

—^;V\i^=f-jV\—2.—'7=^^;V^l^-^l^ (333 mg, 0.481 mmoD xixn.'^jvj^. (10 
mL) \zmm ^?S*0°C^ X'-l^n X^tzM. 3 (I62 mg, 0.640 mmoD *3 J; t>* [ 
;^ ( h y -yjV-^xi Tir b ^i^) 3 ^ K] ^>^if (276 mg, 0.642 mmol) ^;?Jnx.T^ 

i^?M-T?o.5B#^i^#Lfco uMWL'^m\^ms\mmMm-r v v ^j>^7Kmm^xmma^ 
^j>>7kwmxm^\^fc'^. mymm-r h V ^ j^x%m\^. mm^mmrxm^i^t:. 

nbrif^^f&^^^Wm^ h (n— ^=¥i^>'/®^m^^/V=20/l~9/l) 
^^iTlt^U 1, 5-}f:^ (^lyi:^/U:t^-» -3- { C (4R, 5R) -4, 5- 
\fy^ v^/l/;#-=3r v^) - 1 , 3 - i^:t^ yy:y-2 — T/W] 7« "f-M - 4 - 3 — K 

-2-:7a:.^/l/^>'-g>' (330mg, 84%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 3.08-3.22 (m, 2H), 3.34-3.54 (m, 4H), 
3.70-3.80 (m, IH), 3.90-4.00 (m, IH), 4.49 (s, 2H), 4.51 (s, 2H), 4.89 (s, 2H), 5.09 (s, 
2H), 5.39 (t, J = 5.4 Hz, IH), 6.48 (s, IH), 7.00-7.55 (m, 25H). 

(X@2) Jb|B-e#e>tbfcl, (-<^^v?/l':^=3riX) -3- { [ (4R, 5 R) 

-4, (-<i/v'/V::r=¥v') -1, 3 --J:t^yy>- 2-^/1^1 ;^^/^} - 

4 — 3 — K— 2 — ^ (327 mg, 0.400 mmol) ^ h/U:rily (lO mL) 
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MM b V 7*^/^ ( 1 b ^^}f^:=^/l') (0.300 mL, 0.888 mmol) J^T^l^ 

( MJ -o- b ];/^*:;^:7^ >') /N'^v^l^AODv^i^n y K (67.9 mg, 0.0864 mmoD 

«^^^J±TT?W*bfCo nhtltz.m&^ h/l-^^^ (15 mL) D 
L- 1 0-^>yT—^^^^^^^ (41.0 mg, 0.177 mmol) ^Mk.X^ MllU.X1.5^^m 

>^'7:7W— (n-^=3ri^>'/@^^^^/V=20/l~9/l~4/l) Jc:-C)^^b. 1- (4, 6- 
If;^ (^>'i>/k;r=3rv-) -2- { [ (4R, 5 R) -4, 5 - 1^;^ (tKn^^^ix^^ 
/V) -1, 3-i^:t^y^>'- 2-4 /l^l - 3 -:7^::^/^:7^=/^) oi^J^y 

:y (96.3 mg, 33%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.54 (s, 3H), 2.90-3.00 (m, 2H), 3.38-3.58 (m, 
4H), 3.70-4.00 (m, 2H), 4.47 (s, 4H), 4.85-4.95 (m, IH), 4.92 (s, 2H), 5.02 (s, 2H), 
6.48 (s, IH), 7.00-7.40 (m, 25H). 

(xm 3 ) ±IB-r# b tl/fc 1 - ( 4 , 6 - If ;^ (^^i;*/^:^=ar->') - 2 - { C ( 4 R, 
5R) -4, (t Kn^Sr-^-;^^/!^) -1, 3 -Z>:t^y 9 2 /U'] y 

=f-M —3—y^:=.iV-7a:,:=:.;V) ji^J^/^ (91.3 mg, 0.124 mmol) b ^ t Kn:7 
(20 mL) 10%^^°7 (26.3 mg) -^MX-X. 7K*^)PiiT 

(0.35MPa). ^ia-t?72B#FBW# bfco SJ^^^l^^^^iii ^tt^^^^ffT-cmii bfc ' 

=100/10/1) J^TW^U. <b^#l2 3 4 (20.1 mg, 43%) Sr#fc„ 

iH-NMR (300 MHz, CD3OD) 6 (ppm): 2.57 (s, 3H), 2.80-2.96 (m, 2H), 3.50-3.80 (m, 
6H), 4.80-4.90 (m, IH), 6.35 (s, IH), 7.10-7.40 (m, 5H); APCI-MS (m/z): 373 
(M-H)-. 

[|^W!|2 3 5] 

5- [6- (^^-v^/i/;^^^^^? ^/V) -2, 4-v^t KHdrv^i^^^/W] VJ^^—I 
—fyjV/W^yi F {^\:^'^2 3 5) 

(X@l) -r b^-^Kn:/ (Tetrahedron) . ||59#. p.7345-7355 (2003^) \cmm 
(D:Jjmi^f^n^tli^^^^Xnhtl^ [2-:/n^-3, (^ b^^ri/T^ b^^rv-) 

:7ai^/V] p« ^y— /I- (3.51 g, 11.4mmol) ^N, N -i^ ^ ^/\^:^7]y~hT K (20 mL) 
^^fi^^O°C^T^f^*Pbfcfts 60%7K*{t:-^b y •>AiS?fi5>t5:i|tl (594 mg, 
14.9 mmol) ^ (2.00 mL, 16.8 mmol) ^Mx.X. ^U~^X^Ul^. 

mmmw bfc„ Rit^m^^i^yk^i^jiixj^y- ^ y —/i-^mx.x. ^ d n :^juj>.xm\ii b 
ti^^mm^immh-r b y ^j^7kmmxm^\^fcWi.m7kmm-r b y i^^i^T^^b. 

^^^^flETT*W*bfCo mhtifcmm^-yV ^ ^/i^:^ "7 J>>^ r2-^ h ^^y 4 — (a 
— drf-^/g^^^^/k=20/l~10/l) ^JlTfSMb. 1- (-<>'v^/V:^^->7«^/l-) - 
3, (7« h^-yy b=3ri>') - 2 -:/a^^^if (3.16 g, 70%) Sr#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.47 (s, 3H), 3.57 (s, 3H), 4.61 (s, 2H), 4.64 (s, 
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2H), 5.10 (s, 2H), 5.23 (s, 2H), 6.81 (d, J = 2.7 Hz, IH), 6.97 (d, J = 2.7 Hz, iH), 
7.20-7.50 (m, 5H). 

(XfM2) ±:fS-e#e)tt^cl - (-<^v^/l-:^=3r-^;,(^/l/) -3, 5 - If :^ h^t^ 
7< h=¥v^) - 2-:7'n^^^^-^^^ (500 mg, 1.26 mmoD ^ b/l^^n^^^ (30 mL) 1<^MM , 
b> MJ :7 3^::^y^7i^>?i :7 ^ ^ (129 mg, 0.325 mmoDs MJ (v^-^^/i^' V f^^T^ h 
>-) v'!^ A (102 mg, 0.111 mmol) *5 J;t>* h P -f'f-fV [ 5 - (1 , 3 - v^;^=3s- 

:7^:/- 2 -^/l/] X (572 mg, 1.33 mmol) ^:?]n;^T. 100°C 

-eioB#fB^»#Lfco S^S;^E'a^^^-ISfB:7 5/^b;^7 y '>i^7K^^^^^;?jn;tT. ^?a-ei.50#rH^ 

^^bfco ^btLfc^ifi^r-fe h V (50 mL) iei^^L. Imol/Llt^ (2.00 mL, 2.00 
mmo]) ^;!jn;tT. ^fitrl^ra^^bf^o S^^^S-a-i^l-l^fP^^^*'^ b P 1>-^7K^ 

tl y A — (a 5^/^=10/1) J^TltM 5 - 

[6- {^^y-^jV-^^^yy^^J^^) —2, 4--[f^ h^Srv'T^ f^v^) ] :7^>'^2 
-;^7/W^/k-7^'t K (321 mg, 62%) ^#fc. 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.42 (s, 3H), 3.49 (s, 3H), 4.51 8s, 2H), 4.58 8s, 
2H), 5.15 8s, 2H), 5.21 (s, 2H), 6.70 (d, J = 3.6 Hz, IH), 6.84 (d, J = 2.3 Hz, IH), 
6.98 (d, J = 2.3 Hz, IH), 7.20-7.40 (m, 6H), 9.60 (s, IH), 

(xm a) XlBtrttbtt/c 5 - C 6 - {.■^y-J^jv^^-y :^ - 2 , 

Y^-y^ Y^-y^ ] y 7^y- ^.-io K (70.4 mg, 0.171 mmol) J — 

;v (8mL) \z:mm\^. 'm&m (0.2 mL) ^'Atix.T. 6o°c-ci.20#rBiw bfc^ ^^s^m-a* 

^ / —7^=20/1) \Z.xmm. b. >ft:##l 2 3 5 (19.2 mg, 35%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 4.52 (s, 2H), 4.54 (s, 2H), 5.23 (br s, IH), 6.34 
(br s, IH), 6.45 (d, J = 2.5 Hz, IH), 6.66 (d, J = 2.5 Hz, IH), 6.78 (d, J = 3.6 Hz, IH), 
7.20-7.40 (m, 6H), 9.61 (s, IH); APCI-MS (m/z): 323 (M-H)-. 

\MW§A 2 3 6] 

3— {5- [6- (^^v^/l/;e-=3r->7^^/V) -2, 4 - v't ^■=y:7 zcc:^/!^] ~7 7 

(TM 1 ) 2 3 5 (DJim. 2 h fhfz. 5 - C 6 - (,^yi?7V:^^-y ^ ^/P) - 

2, 4-M (^ h^Sri^^ h^i/) ] :7 7^- 2-:^;7W-<yl/7^t K (93.1 mg, 0.226 

mmol) ^ h ^ (10 mL) ^^1^^? b. h y :7 :^/I-7}^ ;^ tJn ^ = y 7^' ^^itSt 7« ^/l^ 
(186 mg, 0.556 mmol) ^^lOxiT. 80°Cl?2Bf r^W^ bf^o ^j^:m^i|t)SrM)±T-e^tli 
b, #btbfc?^rSSr5>W)ii5^o^ (n---~=^f-Wim^^/^=2/l) \^ 

TftMb. 3- {5- [6- {^y-J;V:^^-y^'f'7V) -2, 4 - tf ;^ (t^ b^^rv-^^ 
] y ^/l^ (90.7mg, 86%) ^#fCo 
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iH-NME (270 MHz, CDCls) 5 (ppm): 3.42 (s, 3H), 3.49 (s, 3H), 3.79 (s, 3H), 4.51 (s, 
2H), 4.59 (s, 2H), 5.14 (s, 2H), 5:21 (s, 2H), 6.24 (d, J = 15.6 Hz, IH), 6.59 (d, J = 
3.4 Hz, IH), 6.69 (d, J = 3.4 Hz, IH), 6.83 (d, J = 2.4 Hz, IH), 7.02 (d, J = 2.4 Hz, 
IH), 7.20-7.40 (m, 5H), 7.44 (d, J = 15.6 Hz, IH). 

(XS2) _hgB-t?#bttfc3- {5-. [6- (^>'i^/P-:^=^v'p« ^/l^) -2, 4 - tf 
y^i?^ h ^-y:^ \- ^-y) ~\yvy- 2 —^M T> V jvm.;^ (62.8 mg, 0.134 mmol) 

^T^b^t Kn:7^>' (1 mL) ^X,XI;^^ (lOmL) \zMM\^. -^^'-t-v^^A 

(50.4 mg, 2.07 mmol) ^^JB^T. ^St'lOBtKffi^ bfCo SJS^^1^4^^-7kSr;?JP;tT. 

yh^mi- h V ^J>^X-%'B:V. M^^^flET-e-^* 3 - { 5 - [ 6 - {-<yi^7U:t 
^y?^=f-/v) -2, 4-tr.x (p< h^i/p^ ] ::7 9>'- 2-^/1-} :7°r3^>°>'g^ 

7« ^Z^- (60.0 mg, 95%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.65 (t, J = 7.7 Hz, 2H), 2.98 (t, J = 7.7 Hz, 
2H), 3.41 (s, 3H), 3.49 (s, 3H), 3.68 (s, 3H), 4.50 (s, 2H), 4.51 (s, 2H), 5.10 (s, 2H), 
5.20 (s, 2H), 6.10 (d, J = 3.0 Hz, IH), 6.33 (d, J = 3.0 Hz. IH), 6.80 (d, J = 2.2 Hz, 
IH), 6.99 (d, J = 2.2 Hz, IH), 7.24-7.38 (m, 5H). 

(X@3) ±.lSTr#bttfc3- {5- [6- (-<^v?/^^^->p«^/l/) -2,. 4 -If 
;^(7« V^-y^ b^v')]:7^^-2 — f (42.1 mg, 0.134 mmol) 
■^^^ (8mL) KW-Ml^.^Mm (0^2 mL) •^Mk.X^Q(fC-<^1.2^mW^\^f^o 

i^/^ y —7^=20/1) \CXmM\^. 'fb^i^ 2 3 6 (12.7 mg, 25%) ^ntio 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.24 (t, J = 7.2 Hz, 3H), 2.68 (t, J = 7.2 Hz, 
2H), 3.00 (t, J = 7.2 Hz, 2H), 4.15 (q, J = 7.2 Hz, 2H), 4.46 (s, 2H), 4.53 (s, 2H), 
6.15 (d, J = 3.3 Hz, IH), 6.39 (d, J = 3.3 Hz, IH), 6.44 (d, J = 2.4 Hz, IH), 6.64 (d, J 
= 2.4 Hz, IH), 7.20-7.36 (m, 5H); FAB-MS (m/z): 419 (M+Na) 

3- {5- [2, 4-v^l:: Kp=3f-i/- 6 - (1 b^riX- 1 :7 
:x.=./Ul •y9>-2-^M '-^u^O^mP^^^U ('fb-a^i^ 2 3 7 ) 

(xmi) ^b^^Kn:^/ (Tetrahedron) . ^59#s p.7345-7355 (2003^) i-IB* 
(D:^m^fM'tfhicm\:^xn^n^ C2-7^n^-3, 5-« {pi h^ypi 
:7cn::n/k] 7« y ^ (974 mg, 3.17 mmol) Sr b/l^^^^ (50 mL) b y :7 

c^^/l^:^;^ :7 ^ :/ (214 mg, 0.697 mmol). hV^^ (^;^^^v? y X ^-T-fe b ^) 

(205 mg, 0.224 mmol) *3 J: tJ« MJ [5- (1, 3-i:^^^y^y-2 

:7^i/-2— f/V] (926 mg, 2.16 mmol) ^M^X. 100°CX8^^r^Wi 

WL-fc.Rjt^m-^m\^mmy ^yit^ v ^j>^7}<.Mm^M:^x.^uxiM^mmw\^fct^. 

b^/caS^i/ y ^Vi-;^7 ^i^^a-^f^^^^:7^ — (n— drf->'/i^^:i^^7l^=4/l) 
t^lTft^b. {2- [5- (1, 3—:^:^^y9>-2-4/l^) 7^V-2-^/l-3 
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- 3 , 5' - 1*:^ h ^^y^ y ^-y) ^ ^ / — (429 mg, 54%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.40 (br t, J = 7.1 Hz, IH), 3.42 (s, 3H), 3.48 
8s, 3H), 3.90-4.30 (m, 4H), 4.58 (d, J = 7.1 Hz, 2H), 5.13 (s, 2H), 5.20 (s, 2H), 5.94 
(s, IH), 6.53 (d, J = 3.3 Hz, IH), 6.55 (d, J = 3.3 Hz, IH), 6.82 (d, J = 2.5 Hz, IH), 
6.90 (d, J = 2.5 Hz, IH). 

(X@2) _hfB-e#b;^fc {2- [5- (1, 3 -v^;^dry 2 — f 7V) :7 ^ 

-2 — f /V-] - 3 , 5 - tf;^ (p« h ^ v-T^ f ^Zy) -7^=-^ J (151 mg, 0.413 
mmoD ^v?iJ^ n T3 7( iJr >^ (20 mL) i^^^f nmW^-^l^l^l^ (486 mg, 5.58 mmoD 
^Jnx.T. S?a-t?24^ra«#LfCc ^^SM^i^^^tiib. M?^%?^flET-e«i^L. 2 

- [5- (1, 3 -v^;^^y^>-- 2— r/v) -7^:^-2 — i;v\ -3, S-M (t^ 
h^v^7< f^v^) -<:xXT/l-7^t F (I43nig, 96%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.45 Cs, 3H), 3.49 (s, 3H), 3.90-4.20 (m, 4H), 
5.18 (s, 2H), 5.23 (s, 2H), 5.96 (s, IH), 6.58 (d, J = 3.4 Hz, IH), 6.61 (d, J = 3.4 Hz, 
IH), 7.08 (d, J = 2.5 Hz, IH), 7.29 (d, J = 2.5 Hz, IH), 10.00 (s, IH). 

(xms) _h|BT'#btLfs:2- [5- (1, 3 - v^:^=3ry ^ ^- 2 — T/l^) 771^- 
2 -y( ;v\ - 3 , 5 - If >^ (7« h=3f -iX) ^^/XT/^T^'t K (135 mg, 0.374 

mmol) (10 mL) Jt^^^? ^liSSr-78°C^ T7^*P bfcf^. 

1.06mol/L:7rcn7l/i; ^ AcDv-c^^ n--v^-i^^-^;?a^^/l.j3i— 7^7l/|§|^ (0.54 mL, 

0.57 mmol) ^Mk^-X. I^?M.S-eil3#rBm# bfCo K;^?^l'^i^iC7k^;!lP;tT. 

:7^— (iJ' n n 7iN/l^ / — /^=50/l) ^^T3^MU 1- {2- [5- (1, S-v? 

2— -f /l^) :7^^^-2— T/^] —3, (^ b ^i/^ b =3rv^) IT" 

3.^/1^} - 1 -'7a:.:^;V:^ ^ y — /l^ (93.9 mg, 57%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.46 (d, J = 4.3 Hz, IH), 3.39 (s, 3H), 3.46 (s, 
3H), 3.80-4.20 (m, 4H), 5.08 (s, 2H), 5.16 (s, 2H), 5.89 (d, J = 4.3 Hz, IH), 5.90 (s, 
IH), 6.22 (d, J = 3.3 Hz, IH), 6.47 (d, J = 3.3 Hz, IH), 6.80 (d, J = 2. 4 Hz, IH), 
6.94 (d, J = 2.4 Hz, IH), 7.10-7.40 (m, 5H). 

(X@4) _hiB-e#6>tLfcl- {2- [5- (1, ^-V':^^yviy-2-4^\^) 7 

'7>—2--ijv] —3, 5 — tr;^ (p< h^-^T^ b=3r-» ^^a.^/^} - 1 — :7rc±^/i'7« 

(92.9 mg, 0.211 mmol) ^Tir b >- (lO mL) \^T^m\^. l.Omol^it^ 
(0.500 mL, 0.500 mmol) ^M^X.mM.-Vl^W\^Wl^f^o B.}^-U^^\^i^^M^X., 
^ n n 7^^/^'A-ettffi bfcio ^^jf^lSM-fl^-^ b U AjK^^^-C^t^-bfcfls 

h y A-ef^;^ b. l«^MffT-lr-^^ b. 5- [6- (1-t Kn i/- 1 - 
y :xu=^;V;^=f-jV) —2, V^l^^ Y^-y) y =cu:=.;V] y =7^— ^.—-^ ;v 

^VV^M K (92.8 mg, 100%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.58 (br s, IH), 3.39 (s, 3H), 3.48 (s, 3H), 5.11 
(s, 2H), 5.20 (s, 2H), 5.96 (br s, IH), 6.43 (d, J = 3.6 Hz, IH), 6.84 (d, J = 2.3 Hz, 
IH), 7.07 (d, J = 2.3 Hz, IH), 7.15-7.25 (m, 6H), 9.55 (s, IH). 
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(X®5) Ji|Bt?#fetl.fc5- [6- Kn^Sfv-- 1 -:7a:c:^/kp<5^7k) -2, 

h=3riy) 7 inc:^/V] :7 ^ ^ — 2 — /W VI^-t"' t K (78.7 mg, 
0.199 mmoD ^ h/t-^^^ (lO mL) b V :7 =^r} T^l^m^^ 

(199 mg, 0.594 mmoD ^JU^T. 80°C-t?lB#rBm# bfc^ K^^^-a^^jt/^SffT 
-triilib. #e>ti.fc^^Sr^:^*ji^ n-^ h^^'^^-^- — (n— ^dri^-Wg^m^^^/l^ 
=1/1) fclTltML. 3- {5- [6- Knar-^>- 1 -:7a.rz/l/7« ^/^) -2, 

(p< h=3rv<p« b^i/) :7::c:=i/k] -7^-^-2. — iM T ^ ^) JVW.:^ ^ jV (99.5 
mg, 100%) Sr#fc„ 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.25 (d, J = 4.1 Hz, IH), 3.39 (s, 3H), 3.49 (s, 
3H), 3.77 (s, 3H), 5.10 (s, 2H), 5.20 (s, 2H), 5.94 (d, J = 4.1 Hz, IH), 6.02 (d, J = 
15.7 Hz, IH), 6.34 (d, J = 3.4 Hz, IH), 6.62 (d, J = 3.4 Hz, IH), 6.83 (d, J, = 2.4 Hz, 
IH), 7.06 (d, J = 2.4 Hz, IH), 7.13-7.30 (m, 5H), 7.38 (d, J = 15. 7 Hz, IH). 

(X@6) Jlta-e#fetLfc 3 - {5 - [6- (1 - t Kn=3f-~>- 1 -:7:r.^/l/^^/V) 
-2, A-yf:^ (7« h=3r-» '7a^:=-}V\ :7^>--2— f/H T ^ 3 ^'^W.^^ 

)V (98.5 mg, 0.197 mmoD J-^7V (lOmL) -^i^^^v^l^A (105 mg, 

4.30 mmoD ^JtI;^T. SMT'5^PBm^ bfc„ mM.-^m\Z.i\^^M7LX. ^Jau^^jVzr. 

V^J^-em^U i^m^UmTX^^i^. a -,{5- ce- (i-tKndr>>-i- 

ya^::^/U?^^7U) - 2„ 4 - (t^ h^i^y^ h^^^) ^7 a^:=-)V\ 7 7 - 2. - 4 M 

^n>N°:/^^^/l/ (51.1mg, 57%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.46 (d, J = 4.3 Hz, IH), 2.60 (t, J = 7.4 Hz, 
2H), 2.94 (t, J = 7.4 Hz, 2H), 3.39 (s, 3H), 3.46 (s, 3H), 3.67 (s, 3H), 5.08 (s, 2H), 
5.15 (s, 2H), 5.87 (d, J = 4.3 Hz, IH), 6.08 (d, J ^ 3.3 Hz, IH), 6.19 (d, J = 3.3 Hz, 
IH), 6.80 (d, J = 2.3 Hz, IH), 6.89 (d, J = 2.3 Hz, IH), 7.15-7.30 (m, 5H). 

(X@7) JifB-e#fetLfc 3 - {5 - [6- (1 -t Kn=¥-^- 1 -:7c3^;:i/V^^7l-) 
)V (51.1 mg, 0.113 mmoD (8 mL) \z:mU\^. iftife^ (0.2 mL) ^;{]Px. 

T. 6o°c-T?i.2^^m#bfcc m.'^m.^m-^w^'rxw^x^. 

i^i3-rhi/7:7^ — (:J^ t3 n 7}n/WA/p« / — /P=20/l) JilTlt^L. ih^S^ 2 3 7 
(8.1mg, 20%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.65 (t, J = 7.3 Hz, 2H), 3.00 (t, J = 7.3 Hz, 
2H), 3.30 (s, 3H), 3.67 (s, 3H), 5.27 (s, IH), 6.14 (d, J = 3.1 Hz, IH), 6.21 (d, J = 3.1 
Hz, IH), 6.42 (d, J = 2.5 Hz, IH), 6.60 (d, J = 2.5 Hz, IH), 7.10-7.35 (m, 5H); 
APCI-MS (m/z): 381 (M-H)". 



mmm2 a s] 

2-:7'n^-6- (77^-2-4/1^) 
iit-B-'-^ 2 3 8) 



- a , 5 - t F n ^-y7 ::^/UmM?^ 



(Xai) liWlIl WXm2-T?#btb?) 2-:/n^-a, 5-« (7« b^^riX^ b=3r 
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i/) -yh^^^/ummp^f-zl- (1.32 g, 3.78 mmoD trizg:^'ft:;^^ (20 mL) fsi^^fb. N- 
y^u^=i/^^m^ ^ K (960 mg, 5.39 mmoD ^;[JB;tT. Mat?40 W*#bfco 

(a-^=¥f-V/i^^^^/l'=6/l~2/l) t^lT^Mb, 2, 6-Z^y^u^~3, (p« 
h=¥^x) :7cn^/V@^^^^/^ (1.49 g, 92%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.52 (s, 6H), 3.73 (s, 3H), 4.20 (s, 2H), 5.23 (s, 
4H), 7.02 (s, IH). 

(Xfl2) ±fBT#£)tbfc 2, 6-v?:7"n^-3, 5 - tf ;^ (t^ h^v^T^ h=3r>/) :7 
^^/l/g^^T^ ^/U (571 mg, 1.33 mmol) ^ V;Vau:y (20 mL) J^t^^f b. b y :7ai= . 
yl^/jN;^ :7 ^ >- (97.6 mg, 0.372 mmol). Y^)^ (v^^^-i^ 3 7=VTir h v^^^°^ v> 
A (135 mg, 0.147 mmol) *5J:tJ« b y y^^jV {y ^ ly- 2 ;V) (2.00 mL, 

•6.35 mmoD -^M^X^ SOTCXl^mmmWl^f^. RmU^m\^mny V ^ J>^7k 

mm^Mx.x. mi^xi.mmmw'L.fz.m. mm\^f^o mm\^ik^M±.x. ^^u-^/v 

j>> xrn^ b. mm^Mj^rxm^ bfco # b nr^mm^-^ y :^ ^w;^ ^ ^ a h 

V-y-i— (n-^=3rf-W®^^^ 5^/^=10/1—5/1) ^^iTltMb. 2-^^n^-6- (^^ 
:y-2. — f/P) -3, 5-l:f;^ (p< f^v^^ f^v^) ^ C2^^/V@^^;'< 5^71^ (259 mg, 
47%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.39 (s, 3H), 3.53 (s, 3H), 3.69 (s, 3H), 3.78 (s, 
2H), 5.09 (s, 2H), 5.27 (s, 2H), 6.38 (dd, J = 0.8, 3.3 Hz, IH), 6.47 (dd, J = 1.9, 3.3 
Hz, IH), 7.01 (s, IH), 7.48 (dd, J = 0.8, 1.9 Hz, IH). 

(xms ) _hfB-t?# tl^/t 2 - y x:L^- 6 - {y^ly-'Z — OV) - 3 , 5 - tf ;^ 

\^-^%y) y:^^/l-mmp^'^^l- (27.5 mg, 0.0662 mmol) 7 — 7l- (8 mL) 

K^mi^. mmm. (0.2 mD ^m^x. 6o°cxi.2m^mwi^fco Kit^m^mj^Txm 
^b. nhnfcm^^5^mw-m^r2'^}>^'^:7^— (iJ^nnTjs/^A/^^y— 7^=20/1) 
Kxmmu ^h-^m2 3 s (s.emg, 40%) ^#fco 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.71 (s, 3H), 3.75 (s, 2H), 5.77 (br s, 2H), 6.48 
(dd, J = 0.7, 3.3 Hz, IH), 6.54 (dd, J = 1.8, 3.3 Hz, IH), 6.67 (s, IH), 7.57 (dd, J = 
0.7, 1.8 Hz, IH); APCI-MS (m/z): 325, 327 (M-H)'. 

' LMMm 2 3 9] 

2- Iz-yu^- 6- (yy>'-2-4^i^) -3, }^n^iyya:,^/u2 — 

N-tT'n tVl^Tir fr^ K (ih^!W)2 3 9) 

-3, h^l^:^ V^Z^) y :^=.;V^m.^^J'^ (58.6 mg, 0.141 mmol) ^ 

^byt:Kn:7^>'(2mL) t ^ / (4 mL) (DWL^mm^'^U b. Imol/L/K^ 
\\L3^y2>^i^^m^ (1.00 mL, 1.00 mmol) ^;!jPx.T. 60°C-e5H#PBm# bfCc ^JSM^ 
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2— :/n^-6- -3, (7« h=^iX^ b^rv") :7air^ 

/vWm (49.7 mg, 88%) ^#fc:o 

iH-NMR (270 MHz, CDCh) 6 (ppm)-- 1.75 Obr s, IH), 3.39 (s, 3H), 3.53 (s, 3H), 3:83 
(s, 2H), 5.09 (s, 2H), 5.27 (s, 2H), 6.42 Obr d, J = 3.3 Hz, IH), 6.48 (dd, J = 1.8, 3.3 
Hz, IH), 7.02 (s, IH), 7.50 (br d, J = 1.8 Hz, IH). 

(X@2) ±mxnhnf^2--^n4-6- (:7^^-2— Y/V) -3, (;^ 
Y^iy>^ V^i^) Va:.^^/^^^. (27.4 mg, 0.0683 mmoD Stt^ h 7 t Kn:7^>' (2 

mL) \^1^m 1 - 1 ]^^u^iy^>^y h V r^/'-JV • TkfP^^ (35.0 mg, 0.229 mmoOs 
1 — [ 3 - (v't^ J-JVT X J ) rT'n — 3 — az^7k;57/P-7j^'v?-f 5 K • (60.3 

mg, 0.315 mmol) jo j^t^Vn tV^T ^ V (0.0120 mL, 0.146 mmoD ^1)V^^X^ "MM. 

^''^^A — (n— ^=3rf-^^/g^^^^7P-=4/l) i^TiWMbs 2- C2-^n-=&-6- (:7 
^>'-2— r/l^) -3, (^ b=3rv^7« b^i^) -N-:^ctt:V^T 

ir h r ^ K (20.0 mg, 66%) ^#fCo 

iH-NMR (270 MHz, GDCI3) 5 (ppm): 0.87 (t, J = 7.0 Hz, 3H), 1.48 (tq, J = 7.0, 7.0 
Hz, 2H), 3.19 (dt, J = 7.0, 7.0 Hz, 2H), 3.40 8s, 3H), 3.55 (s, 3H), 3.68 (s, 2H), 5.11 
(s, 2H), 5.29 (s, 2H), 5.39 (br s, IH), 6.40 (dd, J = 0.8, 3.3 Hz, IH), 6.48 (dd, J = 1.9, 
3.3 Hz, IH), 7.03 (s, IH), 7.48 (dd, J = 0.8, 1.9 Hz, IH). 

(X^S) Ji|E-e#£>nfc2- [2-:/n^-6- .(:7^^^-2 — OV) -3, 5- 
\fy^ ye^x/iL y^-y) -N-:/n tvi^T^ hT 5: K (I8.8 mg, 0.0425 

mmioD J—}V (6mL) \zmm\^. (0.2 mL) ^MtCX^ 60t:"ei.2B#^1 

y -/l'=20/l) \cxmm\^. 'fh^i^2 3 9 (8.5mg,56%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 0.88 (t, J = 7.0 Hz, 3H), 1.49 (tq, J = 7.0, 7.0 
Hz, 2H), 3.21 (dt, J = 7.0, 7.0 Hz, 2H), 3.66 (s, 2H), 5.48 (br s, IH), 6.12 (br s, IH), 
6.29 (br s, IH), 6.51 (dd, J = 0.7, 3.3 Hz, IH), 6.54 (dd, J = 1.6, 3. 3 Hz, IH), 6.67 (s, 
IH), 7.56 (dd, J = 0.7, 1.6 Hz, IH); APCI-MS (m/z): 352, 354 (M-H)'. 

\MW^\ 2 4 0] 

2- [2-7'n^-6- (:7^:/- 2--!'/^) -3, 5 - v^t Kn drv':7 - 

1- y v5>-- 1 --r/i/) ({b-a-i^ 2 4 0 ) 

(Xmi) ^Jfe#il2 3 9(DX^l-T?#btL;5 2-7'n^-6- (:7^^- 2 — iiV)^ 
-3, S-t";^ (7« b^^r-^) :7 :3^c:^7Vgt^ (5 1.6 mg, 0.124 mmol) b 7 

t: K n :7 ^ :/ (4 mL) Jzi^^J^? b, 1 - t K n ^-y^^y" MJ T V'— /i^ • im^m. (80.9 
mg, 0.528 mmol). 1 - C 3 - (v=7^ ^7^T ^ / ) :/n tVl-] - 3 -^^jV^jVi^V' 
^ K ■ i^^it (150 mg, 0.781 mmol) *5 J; tJ« t° o JJ >- (0.0250 mL, 0.292 mmol) 
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/g^^:n^7V=l/l) \zX^mL: 2- [2-:/n^-6- (:7 ^ 2 --T -3, 
(57.7 mg, 91%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.75-2.05 (m, 4H), 3.37 (s, 3H), 3.38 (t, J = 6. 
7 Hz, 2H), 3.48 (t, J = 6.7 Hz, 2H), 3.52 (s, 3H), 3.69 (s, 2H), 5.07 (s, 2H), 5.26 (s, 
2H), 6.42 (dd, J = 0.8, 3.3 Hz, IH), 6.45 (dd, J = 1.8, 3.3 Hz, IH), 6.98 ,(s, IH), 7.48 
(dd, J = 0.8, 1.8 Hz, IH). 

(X®2) _hfB-e#btbfc2- [2-:7"n^-6- {.~7 "7 - 2 - ^ ;V) -3, 5- 
tf;^ (7« h=3fv^) :7 3^c:z/i/] -1— (t:°n y i;'^-- 1 — { )V) (55.9 

mg, 0.119 mmol) ^cn^y— /V (6 mL) {ci^^^fL-^ ^tii:^ (0.2 mL) ^M'^X. 60°C 

i^uu 7tN/UA/y ^ y — /^=9/l) \CXmM U> 'fk'^t? 2 4 0 (47.6 mg, 100%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 01.80-2.05 (m, 4H), 3.42 (t, J = 6.7 Hz, 2H), 3. 
51 (t, J = 6.7 Hz, 2H), 3.70 (s, 2H), 6.05 (br s, IH), 6.50 (br s, IH), 6.51 (dd, J = 1.9, 
3.3 Hz, IH), 6,54 (dd, J = 0.8, 3.3 Hz, IH), 6.64 (br s, IH), 7.53 (dd, J = 0.8, 1.9 Hz, 
IH); APCI-MS (m/z): 366, 368 (M-l-H)+ 

immm 241].' 

2— [2-:7'n^-6^ (:7^^— 2 — -f 71/) —3, 5 — v'fc Fndrv^r7 3^c:^/V] — 
N, N-v^^^/^T-fe b r 5: K 4 1) 

(TMl) 3 9(DTMlXi^htl^ 2-:7'n^-6- (:7 ^ ^- 2 --T /l-) 

-3, h^i^y^ h^Z^) y^:=^/l-WB: (51.6 mg, 0.124 mmol) ^"rh^ 

t Kn :7 ^ (4 mL) ic^M 1 - 1 ]^^u^iy^'^y^ h V TV—;v • tK^P^ (73.2 
mg, 0.478 mmoDs 1 - [ 3 - (v^p« =f-;\^T ? /) -f^ tVP] - 3 /Vy^-J 
^ 5: K • (140 mg, 0.728 mmol) *3 j;tJ«v^cc^7^T 5: (0.0300 mL, 0.290 

mmol) ^;5jDxlT. ^?aT^6B#^^# bfc K^&M-a-^^t^TK^^fJRx.T. n n xJs/^A-e 

n n 7}n7^^/7« i$7 / ^/^=100/l) ^ciTW^U^ 2— C2-:7"a^-6- (:7^>'-2- 
^71/) -3, (7« b^^rv-y h=3r-:x) -N, N — v'^^/l^Tir 

^ K (59.1 mg, 100%) 

iH-NMR.(270 MHz, CDCI3) 5 (ppm): 1.13 (t, J = 7.1 Hz, 3H), 1.14 (t, J = 7.1 Hz, 
3H), 3.29 (q, J = 7.1 Hz, 2H), 3.38 (s, 3H), 3.39 (q, J = 7.1 Hz, 2H), 3.52 (s, 3H), 
3.73 (s, 2H), 5.07 (s, 2H), 5.26 (s, 2H), 6.39 (dd, J = 0.8, 3.3 Hz, IH), 6. 44 (dd, J = 
1.8, 3.3 Hz, IH), 6.98 (s, IH), 7.47 (dd, J = 0.8, 1.8 Hz, IH). 
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(Xg2) _hfBTi#bti.fc2- l2-y^u^- 6- {-y y :y- 2 ~^ ;v) -3, 5- 
V^-^?^ b^^rv-) ya:^:=^;V\ -N, N — v^^^/l^T^ bT 5 K (57.9 mg, 0.123 
mmoD ■^=^-^ (6 mL) tcl^^fL. (0.2 mL) ^Mk.X. 60°C-ei.2B#^1 

n vi^/VM}^ 7—7^=9/1) iJlTW^b. {b-a^^J 2 4 1 (41.6 mg, 92%) %#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.16 (t, J = 7.0 Hz, 3H), 1.18 (t, J = 7.0 Hz, 
3H), 3.33 (q, J = 7.0 Hz, 2H), 3.42 (q, J = 7.0 Hz, 2H), 3.75 (s, 2H), 6.09 (br s, IH), 
6.40-6.50 (m, 3H), 6.79 (br s, IH), 7.52 (dd, J = 0.8, 1.8 Hz, IH); APCI-MS (m/z): 
368, 370 (M+H)+ 

[IIWJ2 4 2] 

2— [2— ^'n^— 6— C^^^-— 2— ^y^) —3, 5 — v't Kn=3rv/:7c3i^/v] — 
N- (3, ^--J?>- h^^yy ^=^^1^) T-febT^K (-f b-^ii^ 2 4 2 ) 

(Xai) mmm^ 3 9(DXSll?#bttS 2 -:/n^- 6 - (:7 ^ - 2 - 
-3, V^iy?^ h=3r-» y (52.9 mg, 0.127 mmol) ^"r Yr7 

t :7 (4 mL) \ZMM 1 - t Kn ^ y T - TKfRil^ (86.1 

mg, 0.562 mmoD. 1 - C 3 - (i^7« ^/VT ^ /) -^^n - 3 /V-^-J 

A % '^tW^M. (169 mg, 0.882 mmol) *5 3 , 5 - v'p^ h ^-yT^ 3 ^ (58.2 mg, 
0.380 mmol) Sr*Px.-C. ^?a-e6H#rmm# bfc^ SJ^;^g^#/^^7KSr:l]n;tT. ^nni^' 

^ (i^cza7}N7lxA/p«i^/— /P=100/i) J;iT*tMbs 2- [2-:/n-^-6- (r^^^' 
-2-'f7l/) -3, 5-t^>?. (t^ h^^v';^ h^i^) :7^^7^] -N- (3, 5-v^7 
\^^-y'7 ^:=.;V') T-fe hT^ F (77.7 mg, 100%) *#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.41 (s, 3H), 3.55 (s, 3H), 3.74 (s, 3H), 3.76 (s, 
3H), 3.82 (s, 2H), 5.12 (s, 2H), 5.30 (s, 2H), 6.22 (t, J = 2.3 Hz, IH), 6.45 (br d, J = 
3.3 Hz, IH), 6.49 (dd, J = 1.6, 3.0 Hz, IH), 6.69 (d, J = 2.3 Hz, 2H ), 7.06 (s, IH), 
7.08 (br s, IH), 7.50 (dd, J = 0.7, 1.6 Hz, IH). 

(Xm2) X|B-t?#bttfc2- [2-:7^n-^-6- (:7^^-2-^/^) -3, 5- 

tr;^ (7^ b^v-T^ h^v^) -^z^^^/Vi -N- (3, ^--J^^y'^-y'y:^=^;\d r^V 

K (77.2 mg, 0.140 mmol) ^rc^y (6 mL) \cmW^\^. (0.2 mL) ^ 

;5llJx.T> 60°CT'1.2^^m#bfc„ RJ^;:^^teT-T?ML. #btL/cMSr5^1i^)i 
^ ^-^^^^=7^7 (i^nn 5^^/^A/7< ^ y — /v=9/l) i^lTM^ L> -fb-^^ 2 4 2 
(35.6 mg, 63%) ^#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.77 (s, 6H), 3.83 (s, 2H), 5.86 8br s, IH), 5.89 
(br s, IH), 6.23 (t, J = 2.1 Hz, IH), 6.56 (d, J = 1.3 Hz, 2H), 6.68 (d, J = 2.1 Hz, IH), 
6.72 (s, IH), 7.07 (br s, IH), 7.59 (t, J = 1.3 Hz, IH); APCI-MS (m/z): 446, 448 
(M-H)-. 

C^»J2 4 3] 
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6 —y'u^— 4 — (:7^ ^— 2—4M — 5 — (2 — p< f^v^^^^/l^) ^^if i/— 1 , 
3 - v?::^-— 7U- ('fh^i^ 2 4 3)' 

(XSl) mMm2 3 8(^xm2 -t:i#£,na 2-7^^n^-6- 2 — f JU) 

-3, h=3ri/7« h^^r^:^) 7 (195 mg, 0.470 mmoD ^ 

Thyi^ Kn:79^ (15 mL) ««?b. ?«^0°C^T7^*P bfc^^ zK^fbT/V^^ 
e^AU^l^ A (28.3 mg, 0.746 mmo]) ^>[in;tT. |rIM^-:?3^^*#L/::o 

y^— (n-^^f-^//i^^:i^^/^=2/l) ^^Tlti^U 2- [2-:7^n^-6- (:7^ 
:/-2— f/l^) -3, (p< b=3r>^p« h=3f-jy) Ji^^y— 7k (118 mg, 

65%) ^#fCo ■ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.43 (t, J = 6.1 Hz, IH), 2.99 (t, J = 7.3 Hz, 
2H), 3.37 (s, 3H), 3.54 (s, 3H), 3.80 (dt, J = 6.1, 7.3 Hz, 2H), 5.06 (s, 2H), 5. 27 (s, 
2H), 6.37 (dd, J = 0.8, 3.3 Hz, IH), 6.50 (dd, J = 1.8, 3.3 Hz, IH), 6.94 (s, IH), 7.52 
(dd, J = 0.8, 1.8 Hz, IH). : , 

(Xm2) ±ta-e#btLS 2- [2-:7^n^--6- (:7 ^ 2 --f /I/) 3, 5- 
y^-y^ y^-y) a^-^ y^;V (117 mg, 0.303 mmoO ^N, N — 

v^X^/^^/^AT5 K (5 mL) \z:mm\^. IM^O°C^ T7^*P bfc^. 60%7K*'fIi^ 

h y t7^^W7iW^ (64.9 mg, 1.62 mmol) *5j:tD«a t7\\L:^^jV (0.0570 mL, 0.916 

mmoD %;bnx.T. ^M*-T?#?au mwm^\^f^o mMm-^mx-^-^-^^xy^:^^ 

^jg n h i/.^ :7 ^ — (a ^7^=2/1) ^^iTftSib^ 4-:7"r2^ — 
2- (:7^^-2 — f/k) -3- {2.-;f- -1, 5 - If;^ (T^h^^v- 

7« h^v-) ^^-if^ (97.0 mg, 80%) ^#fCo . 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.90-3.10 (m, 2H), 3.29 (s, 3H), 3.36 (s, 3H), 
3.40-3.60 (m, 2H), 3.53 (s, 3H), 5.05 (s, 2H), 5.26 (s, 2H), 6.36 (dd, J = 0.7, 3.3 Hz, 
IH), 6.49 (dd, J = 1.6, 3.3 Hz, IH), 6.93 (s, IH), 7.51 (dd, J = 0.7, 1.6 Hz, IH). 

(Xg3) _hfB-e#btLfc4-:/n^- 2- 2 -^/k) -3- (2-^b 

^v^^^/l/) -1,5- tf (p< h =3r->7« ^y^y (46.1 mg, 0.115 mmol) 

a:-^ J—jV (6mL) \zmm\^. m^m. (0.2 mD ^JB;tT. 60°C-ei.2B#rHm#bfc„ 

A/^ iJ' y —71^=20/1) \CX'^Wi bs 'fk^tl 2 4 3 (24.8 mg, 69%) ^#f^o 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.96 (t, J = 7.9 Hz, 2H), 3.30 (s, 3H), 3.52 (t, J 
= 7.9 Hz, 2H), 5.59 (br s, IH), 5.77 (br s, IH), 6.52 (dd, J = 0.7, 3.3 Hz, IH), 6.56 
(dd, J = 1.8, 3.3 Hz, IH), 6.61 (s, IH), 7.60 (dd, J = 0.7, 1.6 Hz, IH); APCI-MS 
(m/z):311, 313 (M-H)". 

[^»!l2 4 4] 
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6—^^/1^-4- (:7^>'— 2 --f/^) - 5 - (2 -^ h^v'^^/P-) ^>^if ^— 1, 

3 - i^;^— /V ({^##5 2 4 4 ) 

(XfSl) ^»J2 4 3 0XS2 Tl#6>tl.7t4-:/n^- 2- (:77^-2-^/l-) 

- 3 - ( 2 - 7^ h drv-ji^/v) - 1 , 5 - b ^^v'p^ f ^i^) (50.0 mg, 
0.125 mmol) ^ h/W^^- (5 mL) h y :7^^/Hf =7^;^ X (0.100 mL, 0.342 
mmoD io^XJ^}f:^ ( ^ V -o- h y /VxIn;^:7^ /^V ^aDv'iJ' n !J K (10.4 mg, 
0.0180 mmol) ^;[lPx.T. :i!lPm5^^5ftTT*36Ht^^#LfCo ^mm^mi^mm-^ >y^hT 

h y -^A-tf^^^b. S^^^^JiTt?-^*b:^Co #b;^fc>AS^^^#)S^ n-v- ^^^• 
7:7^— (^ t3n7jN7i^3.) t^Tft^b. 2- (:7^>'-2--fyW -3- (2-?^h 
^ly=!L=^;V) -1, C;^ b^iX^ b^V) -4-lf^/P'-<:/"e^^ (39.3 mg, 

90%) 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.82-2.92 (m, 2H), 3.24 (s, 3H), 3.36 (s, 3H), 
3.35-3.45 (m, 2H), 3.49 (s, 3H), 5.06 (s, 2H), 5.20 (s, 2H), 5.53 (dd, J = 2.2, 11.7 Hz, 
IH), 5.61 (dd, J = 2.2, 17.8 Hz, IH), 6.33 (dd, J = 1.0, 3.3 Hz, IH), 6. 48 (dd, J = 1.8, 
■ 3.3 Hz, IH), 6.71 (dd, J = 11.7, 17.8 Hz, IH), 6.88 (s, IH), 7. 51 (dd, J = 1.0, 1.8 Hz, 
IH). 

(X® 2 ) JifB-e# h thfc 2- (/U) -3- (2-^f 

- 1 , 5 - \f:^ (^ h h - 4 — If cr^/V^^^-e V (39.3 mg, 0.125 mmol) ^ 

(10 mL) K^mMVs 10% ^-^Vi^^-^^^ (34.2 mg) ^UUX-X. 7k*#IS 

^T. ^?i.-t?48B#PHm#bfc„ Rmm-^'-^^mi^L^. mm^mmTxmmi^t'o #b 

4- ^^/i/-2- {:79:y-2-4M —3- i2 — ?^h^->^=f-M -1, 

^ (p^ h^-y?^ h^-Zy) ^l^-^l^ (19.6 mg, 45%) ^#fCo 

iH-NME (270 MHz, CDCI3) 5 (ppm): 1.14 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.5 Hz, 
2H), 2.76-2.90 (m, 2H), 3.25 (s, 3H), 3.35 (s, 3H), 3.30-3.45 (m, 2H), 3.50 (s, 3H), 
5.02 (s, 2H), 5.22 (s, 2H), 6.32 (dd, J-= 0.8, 3.3 Hz, IH), 6.48 (dd, J = 1. 8, 3.3 Hz, 
IH), 6.84 (s, IH), 7.50 (dd, J = 0:8, 1.8 Hz, IH). 

(X@3) ±tB-e#e.tLfc4-^^7V- 2- (:7y^-2 — f/U) -3- (2-pih 
arv/^^/k) -1, 5 — If;^ b =¥->-) (17.0 mg, 0.0485 mmol) 

^^^/^^U (6mL) izmM^sMmm (0.2 mL) ^;tJn;^T.60°C-ei.2^K^#Lfc.. 

i^/^ ^ / -/I^=20/l) \Z.xmU\^. it-^m 2 4 4 (8.2 mg, 64%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.5 Hz, 3H), 2.66 (q, J = 7.5 Hz, 
2H), 2.70-2.90 (m, 2H), 3.27 (s, 3H), 3.36-3.50 (m, 2H), 4.91 (br s, IH), 5.37 (br s, 
IH), 6.34 (s, IH), 6.47 (dd, J = 0.8, 3.3 Hz, IH), 6.54 (dd, J = 1.8, 3.3 Hz, IH), 7.58 
(dd, J = 0.8, 1.8 Hz, IH); APCI-MS (m/z): 261 (M-H)". 

■ imMm 2 4 5]. 
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3, Kn :3r->'-2- [5- (^/^tJn U / 7« 5^/1^) :7 ^ - 2 T -y 

;V^m.^ ^/l/ (fb-a^J^ 2 4 5 ) • ■ 

(XfSl) 3, 5 -v^t Kn=^i/:7 oii^/l^i^^T^^/V (5.0 g, 27 mmol) ^v^^n n^ 
^ ^ (0.15 L) N, N-v'^-:^P tVl/^^/l-T ^ (14 mL, 80 mmol) *5 

j;t>^^ a n 7« ^/V7« ^/krc— 7^/1/ (5.6 mL, 60 mmol) ^Jfl^T. 12B#rHl^# U7t. 

Kj^i^^ftj^iTK (0.10 L) ^;[ipx.-r5>?^uf^o ^mm-^mmmm.ii^m± V V ^j^^imm 

(o.ioL) -e^^-bfc^s MTK^^^-^by !i'-A>T^^;^U ^^*^T-ew* uyh„ # 

2/1) ^3:T**^U 3, 5-1^^:^ h=3ri/7« b=3riX) :7a^^/l-i^^;^ (4.1 g, 56%) 

iH-NMR (270 MHz, CDCls) 8 (ppm): 3.47 (s, 6H), 3.56 (s, 2H), 3.69 (s, 3H), 5.14 (s, 
4H), 6.62-6.66 (m, 3H); APCI-MS (m/z): 269 (M-H)". 

(X@2) ±|B-e#btbfc3, (p« h=3r-v^^ b=3rv') y'^i.c^/Vg^m^ ^/l^ (3.0 

g, 11 mmol) ^Wfb;^* (0.15 L) ^3l^^U N-y^^n^a^Ni^^d' 5 K (2.0 g, 11 
mmol) ^tltI;tT. smmmMm.L,f-. ^j^;?f^Sr^?^^-eMUfcf^. MffiTtritlit 

/Wn---^f-^^=l/2) ^3:T*tmb. 2--7^a^-3, 5 - h=3r>^;^ b^rv^) 

-7 ^^/um^y^^/^ (3.7 g, 97%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.47 (s, 3H), 3.51 (s, 3H), 3.71 (s, 3H), 3.78 (s, 
2H), 5.14 (s, 2H), 5.22 (s, 2H), 6.69 (d, J = 2.6 Hz, IH), 6.81 (d, J = 2.6 Hz, IH); 
APCI-MS (m/z): 349 (^^Br), 351 (s^Br) CM+H)+. 

(X®3) 2- (1, 3-i^:^=^y7V- 2-^/1-) :7^>' (l.O g, 7.1 mmol) (Dt" f 
Kn:7^>^ (10 mL) ^?^^-78°C^-ey^*P 1.6mol/Ln--7'5^/V- P c^n- 
^^^l^mU (4.5 mL, 7.2 mmol) ^MTb. 3B#rBW# bi^^Co MJ 
:/^/l^^X (2.6 g, 7.9 mmol) ^MTU L^cC^S fe5B#rBW# U:feo 

m-^m^y^ (10 mL) ^^IPx.Ts g^m^^/l^ (50 mL) T?ttmbfCo ^^®^M7K«it^ 

bi/^:7^— (a-^^f-^—i^^^f^/Wn— =3rf-:/=l/20) J^Tlfi^b. hy 
:7^^/v[5-(i, 3-v':^=3ry9>^-2-^/i^) :7 7.^^-2-^/v];^X (2.3 g, 75%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 0.89 (t, J = 7.3 Hz, 9H), 1.07 (t, J = 7.9 Hz, 
6H), 1.26-1.61 (m, 12H), 3.98-4.16 (m, 4H), 5.99 (s, IH), 6.43 (d, J = 3.0 Hz, IH), 
6.48 (d, J = 3.0 Hz, IH). 

(X^4) X©2-e#e)tb^ 2-:/n^-3,, (7« h'^rv'T^ Y^-y) -7 a:-^ 

(3.7 g, 11 mmol) ^ b/l^rO' (0.20 L) }3:^^?b. XfMSTltbtiS h 
y-T'^/i^ES- (1, 3-v^;^^y^^-2 — T/i^) yy^-l-^ )V\ :;^X(4.6g, 
11 mmol). fy;^ (v^^^v^y y^^^Ti? h ^) v'/^" 7 (0.92 g, 1.0 mmol) 

J:tj« h "^yy ^^jVTt^y^y ^y (i.i g, 4.0 mmol) ^?u-eo.5B#rBia# bT^c^. 



-222- 



wo 2005/063222 



PCT/JP2004/019742 



r>A7Kte (1.1 L) ^M^x. o.5mmmwi^tLo Rjt^m^^m^mmi^. Mm^m^^T 
xmmL^r^o nh^fcm&^r± (so mD ^mmi^. smoVLmm d.o mD ^ 
M^ximmmw\^ti. KmmKmmMm:^m'r h v ^j>^7Km^ do mD srJn^r. 
MBETt?aiib. mmm^mm^'^/i^ (o.io d -T?tt{±ibfco ^^jiSri§fp>^^7K* 

MJ t7J>^7}<.mm (50 mL) -em^Lfcft. ^yX^-^ f V l> ATW^b. t^^^^^^ 

- 3 , 5-}f:^ h^i^?^ h^-y) ^:^=-/l^m^y^ (2.3 g, 64%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.43 (s, 3H), 3.49 (s, 3H), 3.66 (s, 3H), 3.70 (s, 
2H), 5.16 (s, 2H), 5.20 (s, 2H), 6.69 (d, J = 2.3 Hz, IH), 6.74 (d, J = 3.6 Hz, IH), 
6.84 (d, J = 2.3 Hz, IH), 7.31 (d, J = 3.6 Hz, IH), 9.58 (s, IH); APCI-MS (m/z): 365 
(M+H)+. 

(XfM5) X@4-e#b^fc2- (5 -7}^/l^^/Vr7^>'- 2 — f 71/) -3, 5-\f:^ 
b b e^Zy) y a^:=./U^m?^ f-^^ (53 mg, 0.15 mmol) ^ 1 , 2 — -J^ n n 

^dfl^ (2.0 mL) =^;Vi^)) )y (0.03 mL, 0.34 mmol) -^MtlX^ HV^M^ 

hPl^A (130 mg, 0.60 mmol) ^AB^T. IS^M^^UfCo K^&S^i^SrO°C^-e?^ 

imoiM^. mv^^m^m-r y v ^j>>7i<.mm^^mmumt-f' h y ^j>^^mmxm 

(7^ h^Srv-T^ b^^rv-) -2- [5- (^/^tJn U / 7<,.^/^) :7 ^ 2 --f /V] :7c3^ = 
7l.|^^^ 5=-7^-^#fCo #feti/fc'fb'a'i^^7« ^5^/— /i^ (1.0 mL) ^^^TT' 
4mol/Lm'ft:7Km<^ 1,' 4-i;>;^=3{^f-^^^ (l.O mL) ^Mx.X. 2B#^im#U^Co K 

5 (23 mg. 44%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 3.26 (m, 2H), 3.39 (m, 2H), 3.53 (s, 5H), 3.72 
(m, 2H), 4.01 (m, 4H), 4.39 (s, 2H), 6.27 (d, J = 2.3 Hz, IH), 6.30 (d, J = 2.3 Hz, 
IH), 6.40 (d, J = 3.3 Hz, IH), 6.75 (d, J = 3.3 Hz, IH); APCI-MS (m/z): 348 (M-i-H)+. 

[^iiM2 4 6] 

3, Kn=3rv'-2- (5- {N- [ 3 - , (^ 5: ^5^^/— 7^- 1 — f 71^) fc° 

m&m 2 45 1 mM\^ ut. miwi 245 (7)xfM4 -e# bt^fc 2 - ( 5 -yi^/u^/u 

•yvl^-2-^M -3, 5 -lf:^{?^ h^v-T^ :7a.^7l/i^^7«^7l/ (53 mg, 

0.15 mmol) ib^h. l-(3-T5:/:7'n tW) ^ ^ ^5^^—71^ (0.03 mL, 0.25 mmol). 
b y T-fe h ^ v'TK^'fb^ h y l> A (72 mg, 0.34 mmol) *5 J:U^ 1 , 2 - v'iJ^ n 

uau^iy (3.0 mL) SrfflV^Ts 2- (5- {N- [3- (-f ^ 7^- 1 f/l-) 

•y^ntVl/] T5;y;^^/^} 77>'-2-'f7^) -3, (t^ h^-y?^ 

-7 ^^)vmm7^^7v^mz.. ^hi^nhfhf^ih^^^?^^ /-/i^ d.o mD *5j;tj« 
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4molfL^i\^7km(D 1 , 4-i>:t^'^:ymm (l.O mL) -vrnm l^-.it^"^ 2. 4 6 (20 mg, 
35%) ^#fc„ 

iH-NMK (270 MHz, CD3OD) 5 (ppm): 2.31 (m, 2H), 3.52 (s, 3H), 3.72 (m, 4H), 4.26 
(s, 2H), 6.26 (d, J = 2.1 Hz, IH), 6.32 (d, J = 2.1 Hz, IH), 4.38 (m, 2H), 6.36 (d, J = 
3.3 Hz, IH), 6.67 (d, J = 3.3 Hz, IH), 7.52 (m, IH), 7.67 (m, IH), 9.01 (m, IH); 
APCI-MS (m/z): 386 (M+H)+. 

immm 247] 

3 , 5 - v't drv-- 2 - { 5 - [N- (3 —^JU:^ JJ 7 tVl^) T ^ / p< ^/l^] 

HiSM 2 4 5 ^ 111^^3: LT. HJiM 24 5 (DX^4 -t?#fetbfc 2 - ( 5 —^JV^^I^ 
y9^^-2-4M-3, 5-}f:^{pi h^iy^ h^i^) Z7 (64 mg, 

0.17 mmoD 'i)^hs 4- (3-T^7:7"o ^/V^ U (0.05 mL, 0.34 mmol) 

bs MJ T-fe h^^XTk^jb^d^l^*-^ MJ r>A (I50mg, 0.71mmoD $5j;t/l , 2-v^ 
(2.0 mL) -^m\^X^ 3, (7^ b^v'p^ b^^rv-) -2- {5- 

[N- /-^n\f,;v) rX/:^^7^'\ ^"71^—2.— A M -7 =^=:-;v^^ 

7 ^/kSr#fCp nhtifc^h-^S^^y^ ^ / —;\^ (1.0 mL) *3 J: mmol/Lit'fbTK*'^ 1 , • 
4-^^;r=¥1^>':^^ (l.O mL) 'fb-^^J 2 4 7 (35 mg. 51%) %#fto 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 2.18 (m, 2H), 3.23 (s, 2H), 3.27 (s, 3H), 3.54 
(m, 4H), 3.80 (m, 4H), 3.98 (m, 4H), 4.27 (s, 2H), 6.24 (d, J = 2.1 Hz, IH), 6.27 (d, J 
= 2.1 Hz, 1H),.6.35 (d, J = 3.3 Hz, IH), 6.66 (d, J = 3.3 Hz, IH); APCI-MS (m/z): 
405 (M+H)+. 

2- {5- [N-Tirf^/V-N- (3-^/U7}^V yrft^if/u) T^Jp^^/l^l ^"7^^ 
-3, 5 -v^t KD=3r^/:7^^7P@^^p<^7l/ (-fl:'^i^2 4 8) " 

(Xm 1 ) MMm 2 4 7 3 , 5 - t-;^ (7 h ^v-T^ h :3riy,) - 2 - { 5 - 

[N- (3 — 7 7°Tn tVl/) T 5 7 7 ^/I/] 7^>- 2-4 M :7 rr-yl/g^^ 

7^/1^ (46 mg, 0.094 mmol) ^i;^^ u u ^ (l.O mL) IcWMl^. Z>?^^/UT^ 

/ t;°IJ (20 mg, 0.16 mmol) *5 J: tJ^^zKg^^ (O.l mL, 1.1 mmol) %AP;tT. 20 

— (7 ^ y — /W^ n a 7}s/l/i^=l/9) \CXmM\^s 2- {5 - CN-Tirf=-/l— N- (3 

v'y :7^:^/Wg^Sty (45mg, 89%) ^#fCo 

APCI-MS (m/z): 535 (M+H)+ 
(X®2) mMmi<DTM4tmm\^'LX. ±mx%^tlfc2- {5- iN-rtf- 

/u-N- (s-^/vtInU y:7"n tvi/) T^y^^/i/] :7^>'-2— I'/i'} -3, 5- 
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If;^ h^-^;^ h^-y) :7 3i::^/l^i^^7^^/^ (45 mg, 0.084 mmol) t^h^ 4mol/L 

2 4 8 (25 mg, 67%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 2.10 (m, 2H), 2.24 (s, 3H), 3.25 (s, 5H), 3.54 
(m, 4H), 3.80 (m, 4H), 3.98 (m, 4H), 4.59 (s, 2H), 6.24 (d, J = 2.1 Hz, IH), 6.27 (d, J 
= 2.1 Hz, IH), 6.35 (d, J = 3.2 Hz, IH), 6.66 (d, J = 3.2 Hz, IH); APCI-MS (m/z): 
447(M+H)+. 

mMm 2 4 9] 

3, Kn^v^- 2- (5- {N- [3- ( 2 -;r=3r V t:°a y v^^- 1 JU) 

-tu. \fjV\ T^/ ^ y "7 2 — iM -7 2 4 9) 

%W\ 2 4:5 t mM\^ bT. MMm 2 4 5 OXfe 4 tr# b tvfc 2 - ( 5 - yi^/U ^ ;y 
yy^^-2-4M-3, 5-tf;^(7^ y^^^^/^W^M^^-^^ (70 mg, 

0.19 mmol) ^^h. 1 - ( 3 -T ^ 7 tVl-) - 2 - y v^>- (0.05 mL, 0.36 
mmol). hVT^h =3rv-7K*'fb^ "^^-t" h ^ -^-^ (150 mg, 0.71 mmol) *3 J; 1 , 2 
-i;^^ unaz-^ly (3.0 mL) ^m^^X. 3, (^ b=3r^^7« h^-^) -2 - (5 

_ [3_ (2-:^^y\i'nV 1 — <M tVl^] T^/7<^/W i:^^ 

^_ 2 -^/v) :7 o.^/i'g^^T^ ^/^^.#/co $ b iz.nhtifzih^m^. ^ ^ / (1.0 

mL) ^^XJ^4molfhmt7m<Dl, 4 -i:^:t^'^iymm (l.O mL) T^^Sb. 'fb^^J 2 
4 9 (49 mg, 59%) ^#fCo 

iH-NME (270 MHz, CD3OD) 8 (ppm): 2.20 (m, 4H), 2.43 (br s, 2H), 3.00 (br s, 2H), 
3.50 (s, 2H), 3-52 (s, 2H), 3.63-3.50 (m, 4H), 4.20 (br s, 2H), 6.31 (d, J = 2.2 Hz, 
IH), 6.69 (d, J = 3.3 Hz, IH), 6.41 (d, J = 3.2 Hz, IH), 6.35 (d, J = 2.2 Hz, IH); 
APCI-MS (m/z): 403 CIV[+H)+ 

[^JfeM2 5 0], 

2- [5- {2-^iyy47^^^M -79:^-2-4/1-1 -3, 5 -v't Fndrv^:7 
:^ =^;]y0m^ dh-^"^ 2 5 0) 

(XSl) mMm2 4 5(DJ:M4-x:%htifc2- {5 -ils;v^;V'7 v l^- 2 /i^) 
-3, (7< f^^rv-T^ b^v') :7ac^7l/it^7<^/I/ (250 mg, 0.69 mmol) 

(7.0 mL) t^f^^? (-<^yV /l^P^ ^ ^) V V 7 ^=^7^y'^:^-^V (520 
mg, 1.4mmo]) ^JUX-T. ;5jqmM«^TT\ mfiimW\^t^o ^i^i^^^^^^ffTT'^i^ 
#bHfcaS^v'y :=&<5^/^:=^^-^i5'i^'^ ^ (i^^^^/Wn— ^=3^f-^/=l/4 

~l/2) ln-Cft^U 3, h^^fv-p^ b^i^) -2- [5- (3-;^=3^y- 

(310mg, 96%) Sr#fc„ 

iH-NMR (270 MHz, CDCls) 5 (ppm): 3.44 (s, 3H), 3.49 (s, 3H), 3.60 (s, 3H), 3.79 (s, 
2H), 5.18 is, 2H), 5.20 (s, 2H), 6.71-6.73 (m, 2H), 6.81 (d, J = 3.6 Hz, IH), 6.87 (d, J 
= 2.3 Hz, IH), 7.42-7.63 (m, 5H), 8.06-8.09 (m, 2H). 
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ilLU2) iffiTttbt^fcS, 5-\f:^ (p< b^V;^ h^v^) -2- [5- (3-;^ 
dry- 3 1 -c^z^--! ^^7^-2 — T/^] 17 a. ::^7l^i^|^ 
7« ^/l^ (310 mg, 0.66 mmoD ^ h/V^^ (10 mL) IC^M MJ {hV y cc^/U 
iS^y^-y^ l^) ni;?^7A CD ij K (45 mg, 0.049 mmol) V V^'f'/^-^yiy 

(0.81 mL, 4.9 mmol) ^M^X. mU^XlOmmmWl^f^o ^iSM-^^l^ ^i? ^ ^ h ^il 

yy^— mw^f-My^.-^^^^-y^m-^v^ i^xlt^b. 2- [5- (2— 

^ /Ixrc^/W) :77V-2 — — 3, (^h =3r-^y h ^i/) 7 o^^/l/f^^ 

7? ^/V (210 mg, 68%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.09 (t, J = 7.5 Hz, 2H), 3.36 (t, J = 7.5 Hz, 
2H), 3.40 (s, 3H), 3.48 (s, 3H), 3.61 (s, 3H), 3.63 (s, 2H), 5.10 (s, 2H), 5.17 (s, 2H), 
6.13 (d, J = 3.1 Hz, IH), 6.37 (d, J = 3.1 Hz, IH), 6.67 (d, J = 2.5 Hz, IH), 6.81 (d, J 
= 2.5 Hz, IH), 7.43-7.56 (m, 3H), 7.97-8.00 (m, 2H). 

(XfM3) ^iSMl(^X@4 il^^^^LT. _hfBl?#bil.fc2- [5- {2.-^:yV 
4/uzj^=f'/v) yy 1^- 2 -4/1^1 —3, 5 — }^^:^ (t^ V^-yp^ h^-y) yax::^/U^m 
^ ^/l^ (70 mg, 0.15 mmol) ?^ / (l-O mL) *5 J: t)«4mol/Ui:'fti7K^<^) 1 , 

4-v^;e-^f-:^^ (1.0 mL) ^^V^T. ih-^m^ 5 0 (50 mg, 88%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 2.78 (t, J = 7.3 Hz, 2H), 2.96 (t, J = 7.3 Hz, 
2H), 3.28 (s, 2H), 3.51 (s, 3H), 6.39 (d, J = 2.5 Hz, IH), 6.41 (d, J = 2.5 Hz, IH), 
7.37-7.51 (m, 5H), 7.92-7.94 (m, 2H); APCI-MS (m/z): 379 (M-H)'. 

mmm 251] 

3, Kn^v'-2- [5- (4 -7^^/^t°^7v^^- 1 — f/v;^^/^) yy 

^^-2— r/l^] y:^=-^V^^:^^^^ ('fb-a^i^2 5l) 

mMm2A^hWM\^^X. ^JfeM2 4 5<DX@4-e#6>tLfc2- 

- 3, V^l^?^ V^iy) y (67 mg, 

0.18 mmol) i>>h. N - ^/l/ 1"-^ 7 (0.03 mL, 0.26 mmol)^ b V Tir h ^-y?^ 
^'fb:?}^!^^-^ b y "^-^ (150 mg, 0.71 mmol) *5j:tJ<l, 2 - ^ n x:i ^ (3.0 
mL) ^J1V^T. 3, (t^ b=3rv^) -2- [ 5 - • (4 -t^ 

p« / — (1.0 mL) *5 J;U«4mol/L4^'fli7K*<^ 1 , 4 
m (1.0 mL) T'^Sb. i\l^m2 5 1 (28mg, 43%) ^#fCo 

iH-NMR (270 MHz, CDaOD) 6 (ppm): 2.96 (s, 3H), 3.02 (br s, 2H), 3.29 (br s, 3H), 
3.62-4.00 (m, 8H), 4.56 (s, 2H), 6.30 (m, 2ED, 6.43 (br s, IH), 6.81 (br s IH); 
APCI-MS (m/z): 361 (M+H)+ 

[«M2 5 2] 

2- [5- (N, N-e>:i^^/VT^ / :7 ^ 2 — T -3, 

u ^^yy a:^z^;l^mk^ "f-}^ ({ti-^i^ 2 5 2) 
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|IJ£#!l2 4 5 iP^^Ilb-r. ^JSM2 4 5(DX@4-e#fetl.7t 2- (.5 /I- 
-7 =7 2 — f 71/) - 3 , 5 - If ^ (7« > h :7 9^/1^ (58 mg, 

0.16 mmol) :«)^e). v^o^^yUT ^ (0.03 mL, 0.41 mmoD. b P Tir b ^v'TK^'ft::^^ 
t7^^\^3 t7J>^ (150 mg, 0.71 mmoD *5j;t;?l, 2 - v'i^ n (3.0 mL) ^ffi 

V^T. 2- [5- (N, N-v'^^/l/T^ 7 ;^^7l') :7.^ 2 --T -3, 5- 

7 —/I- (1.0 mL) *5 J: X^4jnoVLmt7i<.m(D 1 , 4 - v^^^f" ^/^^^ft (l.O mL) 
Sb, it-^m2 5 1 (21mg, 39%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.33 (t, J = 7.3 Hz, 6H), 3.19 (q, J = 7.3 Hz, 
4H), 3.51 (s, 2H), 3.55 (s, 3H), 4.38 (s, 2H), 6.26 (d, J = 2.3 Hz, IH), 6.73 (d, J = 3.3 
Hz, IH), 6.28 (d, J = 2.3 Hz, IH), 6.40 (d, J = 3.3 Hz, IH); APCI-MS (m/z): 334 
(M+H)+. 

[^W!l2 5 3] 

3, 5-v*t Fn^iX-2- [5- (t: Kn^rW 5:/ T^^/I/) y^:y-2-4/l^l 
-7 ^/l^i^^p? ^/k (fb-a-^ 2 5 3) 

(Xfll) ^»!j2 4 5(^)X@4-t?#b^fc2- -i^fV^jV7 7 2. fV) 
-3, 5— 1^';^ (7« Vr^-y:^ h^v-) 7 ^:^iV^W.^'f'l'\^ (50 mg, 0. 14 mmol) Srt" 
y V?:/ (2.0 mL) \ZMM\^. t Kndri/T ^ ^ • MBM. (15 mg, 0.20 mmol) ^;fjRxL 

y vi-^Y^^'jy 4— (g^^::i^^7Wn— ^=3^-1^ >'=l/4~ 1/1) JCTfti^Lv 2- [5 

- (t KndrV'i' ^ y 7<^7V) :7^>-— 2-^/^] -3, 5 — tr;^ {:^Y^-y:^V^ 

V-) (52mg, 98%) #fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.41 (s, 3H), 3.49 (s, 3H), 5.13 (s, 1.4H), 
3.71-3.63 (m, 5H), 5.14 (s, 0:6H), 7.98 (s, IH), 5.18 (s, 1.4H), 5.19 (s, 0.6H), 
6.83-6.54 (m, 4H); APCI-MS (m/z): 380 CM-I-H)+. 

(Xm 2 ) 1 (^Xfl 4 i: l^^^d bT. Jif3-T?# h tbfc 2- [5- (tKt=J=3r^>' 

.-r5;/y^/l/) ^- 2 --Y/l/] -3, (p< h=3r->;^ b^v') 7 =^^JV^ 

m.^'f'f^ (52 mg, 0.13 mmol) ;0^bs 7^^/— (l.O mL) *5 J: mmol/LS'fli/X*^^ 

1, 4-i^::^=35-f->-|§^^ (1.0 mL) ^ffiV^T. 'fb^ife 2 5 3 (27 mg, 71%) %#fCo 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 3.30 (s, 2H), 3.52 (s, 3H), 6.23 (m, IH), 6.27 
(d, J = 2.3 Hz, 0.3H), 6.30 (d, J = 2.3 Hz, 0.7H), 6.25 (d, J = 3.3 Hz, 0.7H), 6. 46 (d, 
J = 3.3 Hz, 0.3H), 6.65 (d, J = 3.6 Hz, 0.3H), 7.26 (d, J = 3.6 Hz, 0.7H), 7.30 (s, 
0.7H), 7.88 (s, 0.3H); APCI-MS (m/z): 290 (M-H)'. 

C^JS0!l2 5 4] 

3, 5--:;^t Kn:3riy-2- [5- (;^ b =3r W 3: / 7« ^>^) -7=7^-2-^ ;V\ 7 

('ft;-a'#l2 5 4) 

(xm 1 ) mMm 2 5 3 (^xm 1 h wm\^ b-c^ 245 oxa 4 t'# h 2 



-227- 



wo 2005/063222 



PCT/JP2004/019742 



— (5— 2— — 3, 5— t';^ (p^ h^-^y^ h^-y) ^ au=:.;V 
l^^^^/k (72 mg, 0.20 mmoD t^h.^^-J'^ (2.0 mL) J:tJ«0-7« '^^/I'fc Kn=3r 
-yr 5: ^ • it^^t (20 mg, 0.24 mmoD ^fflV^T. 2 - [ 5 - (p« h =25- W 5: y ^ 
/k) :7^>'- 2--r7^] -3, (p« h^v^) y ^^J^ymW.:^=f-J'V (75 
mg, 95%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.41 (s, 2.1H), 3;42 (s, 0.9H), 3.48 (s, 2.1H), 
3.49 (s, 0.9H), 3.64-3.63 (m, 5H), 3.94 (s, 2.1H), 4.05 (s, 0.9H), 5.13 (s, 1.4H), 5.13, 
(s, 0.6H), 5.17 (s, 1.4H), 5.18 (s, 0.6H), 6.51-6.83 (m, 4H), 7.37 (s, 0.3H), 7.92 (s, 
0.7H); APCI-MS dn/z): 394 (MH-HK 

(Xjg2) ^jjfe^Jl<DX@4 ^;|^^l;ibT. _h|BT*#b;^Lfc2- [5- (^ K^W 

2--f -S, (7« h^^rv-) -7 zr.::^)VW^ 

y ^/l/ (75 mg, 0. 19 mmol) 'h^h.:^'^ / (l.O mL) *3 j; mmol/LJt-fbTk^.t^ 1 , 

4-v^;^^i^^^lK (1.0 mL) ^^V^T. 5 4 (55 mg, 94%) 

iH-NMR (270 MHz; CD3OD) 5 (ppm): 3.30 (s, 2H), 3.83 (s, IH), 3.94 (s, 2H), 5.33 
(s, 3H), 6.23 (m, IH), 6.29 (m, IH), 6.52 (d, J = 3.6 Hz, 0.3H), 6.63 (d, J = 3.3 Hz, 
0.7H), 6.69 (d, J = 3.6 Hz, 0.3H), 7.16 (d, J = 3.3 Hz, 0.7H), 7.29 (s, 0.7 H), 7.87 (s, 
0.3H); APCI-MS (m/z): 306 (M+H)+. 

immm 255] 

2- (:7^V.-2 — f/l^) -3, Knd{-iy:7ai^y^i^^7«^/^ C'fb-^i^ 2 5 

5) ■ 

-y) y :x.::^/V^m.:^f-^^ (120 mg, 0.35 mmol) ^ h/L-^i/ (4.0 mL) 
•^^7V {y^ y- X (250 mg, 0.71 minol). h V (-J^y-^ V "t^T 

-te b -Jy^ =7i^^-^ (32 mg, 0.035 mmol) :^^nhVy^ (37 mg, 

0.14 mmol) ^M^X. UmMUTX. G0mmWVr^o KJ^;^^^ii^^^?I-^-t:7^*Pb 

b y '>A7K^^?^-ei5fe#bfcms *i7m^-^> y i>A^^^jt#b. ^«^Mi3ETT'-^* b 
fc. # b tifzim^^^mnm ^^-^vi^yy^— cmm^^Mn-^^-^ ^=1/2) 

T#t^b. 2- (:7^:/-2 — f/p) -3, (y h^^v-p^ h=arv') y:xu^/u 

f^/k (73 mg, 62%) ^ntio 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 3.39 (s, 3H), 3.48 (s, 3H), 3.59 (s, 2H), 3.63 (s, 
3H), 5.10 (s, 2H), 5.17 (s, 2H), 6.43 (dd, J = 3.3, 0.7 Hz, IH), 6.46 (dd, J = 3.3, 2.0 
Hz, IH), 6.68 (d, J = 2.7 Hz, IH), 6.82 (d, J = 2.7 Hz, IH), 7.46 (dd, J = 2.0, 0.7 Hz, 
IH); APCI-MS (m/z): 337 (M+H)+. 

OOM2) mMUl(Di:U4: tWim^X^X. _bfB-e#btl.fc2- iy 9^-2-4/1^) 

— 3, (p< h^Sr^XT^ b =¥->-) :7:ji=/V'g^^p^^/V (73 mg, 0.21 mmol) ^^h^ 

—71^ (1.0 mL) *5 J;t>*4mol^'fl::7K*<^ 1 , 4 - v^;^^i^>'^^ (l.O mL) ^ 
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ffiV^■r^''^b'^il^2 5 5 (28mg, 53%) ^t#fCo 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 3.50 (s, 2H), 3.59 (s, 3H), 6.27 (d, J = 2.5 Hz, 
IH), 6.30 (d, J = 2.5 Hz, IH), 6.38 (dd, J = 3.3, 0.82 Hz, IH), 6.44 (dd, J = 3.3, 1.8 
Hz, IH), 7.46 (dd, J = 1.8, 0.82 Hz, IH); APCI-MS (m/z): 249 (M+H)+ . 

immm 256]. 

6-:n^/l^-4- (:7 ^ 2 — T /^) - 5 - [2- (2 -}l Vvi^->':x. =^ 
f-ZUl ^^y-^ly-l, /V «b-a^i^2 5 6) 

(Xai) ^»!I2 4 ScDXfSl i^m^^clbT. 2 -^^7^- 3, 5 - If ;^ (^V^ 

h^-y) -7 =t^=-/^W^y^=f-7^ (4.5 g, 17mmol) ■fj^h^ TK^'fbT/V?: A y 
J>> (640 mg, 17mmoD ^ iiXy^i^^=f-/Va:.—'TJV (100 mL) &>fflV^T. 2- [2 -:!^ 
3 , 5 - If ;^ (7« h ^v^^ b ^^y) :7 y —/V (3.8 g, 94%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.39 (br s, IH), 2.81 (t, J = 6.3 Hz, 2H), 3.48 
(s, 6H), 3.85 (m, 2H), 5.14 (s, 4H), 6.57 (d, J = 2.3 Hz, 2H), 6.62 (t, J = 2.3 Hz, IH). 

(xm 2) %mm 243 co^m. 2 1 mm\^ u-c. jbta-^itfe t^/c 2 - [ 2 

3, 5--lf;^ {p^ V^-^;^ V^i^) :7a:.=^jV'] J—;V (2.4 g, 8.8 mmol) 
m%im\\:rr \- V ^J>^mm6^m (l.O g, 25 mmoD. 2 - ( 2 -:/n^cc h -^y) ■T^ 
h ^ t: Kn - 2 H- tf^ (2.9 mL, 19 mmol) :Jo j;tJ«N, iST-i^^^ ^/^:^7VAr ^ K 
(50 mL) ^^V^T. 2-^^/V-3, (7« h=3r>^7^ h^i^) -1- {2 - [2 

- (x b ^ Fn bf7 y- 2 -^;v:t^^y) Y ^iy'] =^^;v} ^y^y (2.1 g, 60%) 

iH-NMR (270 MHz, GDCla) 6 (ppm): 1.10 (t, J = ,7.5 Hz, 3H), 1.49- 1.83 (m, 6H), 
2.63 (q, J = 7.5 Hz, 2H), 2.92 (t, J = 7.5 Hz, 2H), 3.48 (s, 3H), 3.48 is, 3H), 3.51 (m, 
2H), 3.58-3.67 (m, 4H), 3.86 (m, 2H), 4.64 (dd, J = 7.0, 3.1 Hz, IH), 5.12 (s, 2H), 
5.16 (s, 2H), 6.56 (d, J = 2.4 Hz, IH), 6.67 (d, J = 2.4 Hz, IH); ESI-MS (m/z): 416 
(M-f-NH4) +. 

(x^ 3) mmm i (D:rM 2 b mm\^ ut. JiiB-trit btbfc 2 -=^^;v- 3 , 5 - if 

(7? b^arv-) "l" {2 - [2- C^h^t Fnt°^>'-2 — i 

^ ^^-if ^ (2.1 g, 5.3 mmol) N-:y'n^=i/N:;'^-f ^ K (l.O 

g, 5.6 mmol) *5J:tJ«N, N- v^^ ^/l-:^/W-^T 5: K (50 mL) ^ffiV^T. 2-^^n^ 
-4-^5=-/l^- 1, 5-If^ h^^rix^ fdriX) -3- {2- [2- (-7- h "7 t F 
u\f^y-2--< ^^=^f^v'] ^^/W} ^i^-^^^ (2.1 g, 89%) ^#fc. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 1.86-1.49 (m, 6H), 
2.72 (q, J = 7.5 Hz, 2H), 3.18 (t, J = 7.5 Hz, 2H), 3.47 (s, 3H), 3.52 (s, 3H), 
3.60-3.71 (m, 6H), 3.90 (m, 2H), 5.17 (s, 2H), 5.19 (s, 2H), 6.86 (s, IH). 

(X@4) 2 3 5 (DTM 2 t Wim^ UX. XtST?#b^^fc 2 --fn^- 4 

^;v- 1 , 5 - If (7« b ^v-T^ b =3r>^) - 3 - { 2 - [ 2 - (7" f ^ t Fn t:°-7 

— 2—y^;v:^^^y) aib^i/] :i:^/W (150 mg, 0.34 mmol) t^h^ tf:^ b 
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V :7ccci/k7is;^:7-r l-^y^yi^^MlDi^i^ n y K (200 mg, 0.29 mmol) ;fe J:tJ« h V 
J-JV {'7y:y—'Z — i ;v) y^yC (0.3 mL, 0.96 mmol) t^fflV^T> 2— {y 

7>'-2 — -T/l^) —1, 5 — tr>^ i;^ h^->P^ h^-y) -3 - {2- [2- {Thv 
Kn t:°^ ^— 2 — r/^;^=^v^) ^ b'^v'] ^^/^} r^^-^V (92 mg, 58%) Sr#fCo 

iH-NMK (270 MHz, CDCI3) 6 (ppm): 1.15 (t, J = 7.3 Hz, 8H), 1.48-1.90 (m, 6H), 
2.70 (q, J = 7.3 Hz, 2H), 2.82 (t, J = 7.9 Hz, 2H), 3.34 (s, 3H), 3.49 (s, 3H), 
3.49-3.52 (m, 6H), 3.80 (m, 2H), 4.60 (m, lED, 5.02 (s, 2H), 5.21 (s, 2H), 6.32 (dd, J 
= 3.3, 0.7 Hz, IH), 6.47 (dd, J = 3.3, 2.0 Hz, IH), 6.83 (s, IH), 7.49 (dd, J = 20, 0.7 
Hz, IH). 

ly-2-4M 1, 5 - tf:^ (7^ b^^rv-T^ b^^rv-) 3-{2— l2-('rh^ii 

Kn ^- 2 — f/U:t^-y) ^ h ^^^3 ^^/^} (92 mg, 0.20 mmol) i)^ 

7< ^ / — (1. 0 mL) :|o J;-a«4mol/L:^'ft:7X*60 1 , 4 (l.O mL) 

^>ffiV^T> jb-a-^ 2 5 6 (43 mg, 73%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.62 (q, J = 7.4 Hz, 
2H), 2.73 (t, J = 8.2 Hz, 2H), 3.38-3.48 (m, 4H), 3.59 (t, J = 5.0 Hz, 2H), 6.28 (s, 
IH), 6.29 (dd, J = 3.1, 0.55 Hz, IH), 6.47 (dd, J = 3.1, 1.8 Hz, IH), 7.53 (dd, J"= 1.8, 
0.55 Hz, IH); APCI-MS (m/z): 293 (M-i-H)+ 

mmm2 5 7i 

2- [2-^^/W— 6— (•yv:^—2 — (M —3, 5 -v't: Kn^-jy:7ji^7U] — 
N- i2-?( -N-^^/VT-fe fT5 F .('fb'a^i^2 5 7) 

(TMl) 2—^^/U—3, (7« h^v-^ h^iy) y=^:=-7l^BM?^^7U (370 

mg, 1.2 mmol) ^ ?i ^ y —/U (6.0 mL) itmMl^. 2mol/L7k^'fL'^ h V ^ J>^:^mW. 

(6.0 mL) ^i3ux.x^ m^xi^mWiWvr^o Rjt-m^2nioi/Lm.mxmm^i.. mm^ 

i^^i^ p H/Jn/^A (12 mL) \Z.mM\^. 1- [3- {-Jy^^jVT ^ J) ^T^n tVl^] - 
3 -:x.^;VtiJ\^i^-J'^ % K • ^MM. (230 mg, 1.2 mmol). 1 - t h y 

T/— /V- • 7KfP#l (190 mg, 1.2 mmol) *5j;tJ«N- (2-^ f^v-^^/i^) ^^/l^T 
5:^^ (0.13 mL, 1.2 mmol) ^)li^:i!jB^T. ^?a-e3H#^m#bfc„ SJ^i^^S^^^i^lTK^ 

M^X. ^^^;^7^J^■Tr2|B|^Afflbfc„ ^liS ^M7X«•:^ b y <> i>.l?lfc^ 

^/Wn— -=3fi?-:/=l/4~l/l) (JlTlt^b. 2- [2-^5^/1^-3, 5 - f^:^ (p^f^f 
h^v-) :7a^::i/l.] -N- (2 h =3r v^J^^/l-) - N - 7< ^/V-TiT b T 5; K (390 
mg, 92%) %#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.01 (tn, 3H), 2.58 (m, 2H), 2.99 (m, 8H), 3.35 ,. 
(s, 3H), 3.33-3.47 (m, 6H), 3.58 (m, 2H), 3.76 (m, 2H), 5.14 (s, 2H), 5.17 (s, 2H), 
6.50 (m, IH), 6.71 (m, IH). 
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(XfS 2 ) ±tB-e# b fhfzL 2 - [ 2 -^^71/- 3 , b-}f:^ i;^ h^^y.;^ V-^iy) 7 
- 71^] - N - ( 2 - h - N ^ 7^ ^/l^T^fe h T ^ K (390 mg, 1.1 mmoD 

i^.^x:ix:i:^;VMzmM\^. -ZQ°C-^MW\^fi^i)^h^ 3 (310 mg, 1.2 mmoD 
[If ( b y ^'/V^^n T%Y^%^) 3 K] ^^-if >- (520 mg, 1.2 mmoD ^M^X^ 

b5^^^5^2B#rBm#bfcf^. Kj^;^-^iit/^g^^^^/i--t?2iwi^4mufc„ ^m^iafP;^ 

>^n-x-bi/^:7^— (@^^ccf^/Wn-^=3s.f->^=l/4^1/l) JciTJ^^b. 2- [2-^ 
.^/W- 6 -3— K- 3, (^ h^i/p* b^v') ^'cn^/l^] -N— (2-p«h 

drix^^/W) -N-^^/VT-t hr 5: K (310mg, 59%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.08 (m, 3H), 2.67 (m, 2H), 3.28-3.66 (m, 
15H), 5.17 (s, 2H), 5.18 (s, 2H), 6.86 (s, IH); FAB-MS (m/z): 482 (M+H)+. 

(X@ 3) 2 3 5 (^Xm 2 i: IH^i;:: bT. _htBT^#fc*^fc 2 - [ 2 

6-3— K-3, (7^ h:^^^^^ b=3r^» :7::c^/V] -N- (2-p« b^v-^ 

^>V) -N-7«^/VT-fe- bT^ K (310 mg, 0.62 mmol) t^^h^ tf;^ ( b y :7 cr^/kTf? 
;^ -y^ ly) i^^t^ MWi^i!^ a y K (50 mg, 0.07 mmol) J;tJ« b y •:f^/U (y^l^ 

— 2 — f/H (0.3 mL, 0.96 mmol) ^ffiV^T. 2— [2— ^^/l/-6- (:7^> 
-2 — f/l^) -3, (7< :7rcr^/^] — N— (2-;^b^v^ 
^^/l/) -N-p<5^7Wr-fe ^ K (240mg, 87%) ^#fCo 

iH-NMR (270 MHz, CDCla) 5 (ppm): 1.10 (m, 3H), 2.67 (m, 2H), 2.97 (m, 3H), 
3.32-3.40 (m, 8H), 3.49-3.58 (m, 7H), 5.04 (s, 2H), 5.21 (s, 2H), 6.32 (m, IH), 6.44 
(m, IH), 6.88 (m, IH), 7.47 (m, IH); APCI-MS (m/z): 422 (M+H)+. 

(Xm 4) HJfeM 1 <^XS 4 i m^fc: b-C. ±|ET'# h iXfrL 2 - [ 2 -cn^yi.- 6 - 
(:77>-- 2— f/l/) -3, (p« h^^rv-T^ b^ar^^) y:xuz=-;V\ -N- (2- 

fdrv/^^^-/^) -N-p<^/VTi? hT5 K (240 mg, 0.54 mmol) 7^ 7 — 

(2.0 mL) ^^Xt^xcLoyiMA'Ci^m(OX, 4 -i>:^=¥i^>'^^^ (2.0 mL) ^ffiV^T. 'fb^ 

i^2 5 7 (llOmg, 61%) 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.04 (m, 3H), 2.49 (m, 2H), 3.01 (s, IH), 3.03 
(s, 2H), 3.34 (s, IH), 3.38 (s, 2H), 3.46-3.62 (m, 6H), 5.47 (br s, IH), 6.05 (s, IH), 
6.42 (m, IH), 6.48 (m, IH), 7.51 (m, IH), 7.82 (br s, IH); APCI-MS (m/z): 332 
(M-H)-. 

\Mm§A 2 5 8] 

3, 5-i;^t ^^^^^^--2- [5- (t KndriX7<^/l^) :7^^-2— T/W] V 
('fb-a-i^ 2 5 8) 

(X?ll) ^WJ2 4 5(Z)Xm4-^i#fetl.fc2- ( 5 -7i^/^'5:/v:7 7 ^- 2 — f/W) 

- 3 , 5 - If ;^ h =3riy^ b ^v^) :7cc=/l^@|^^ ^/U- (0.44 g, 1.2 mmol) ^"T b 

Yn-yyiy (lOmCL) ^^l^^U ^l^^4t:^-e?^ bfc:m^ Tk^fb^^i^l^*-^ f y 
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Tj7i^ (45mg, i.2mmoi) ^mk-x, mu^xm^i^ti^^ hsmmmwi^tio Kft^u-a- 

m^^lraolfLMm (10 mL) ^;!]^;^^. ^x^V2:^/VJ>> (O.IOL) "Cttm bfCo ^mm^M 

yM.^U'^h^^y-f— (i^^::c^7Wn---=3^i^:/=l/4~l/l) IZlxmUl^s 2- [5 
- (t: Fn^rv-T^^/l/) yy:y-2-4/U'} -3, 5 -.If :^ h ^v-p^ h ^Srv-) ^ 
(0.36 g,82%) Sr#fc„ 

iH-NMR (270 MHz, CDCla) 8 (ppm): 2.62 (t, J = 5.1 Hz, IH), 3.44 (s, 3H), 3.50 Cs, 
3H), 3.63 (s, 2H), 3.66 (s, 3H), 4.57 (d, J = 5.1 Hz, 2H), 5.15 (s, 2H), 5.19 (s, 2H), 
6.35 (d, J = 2.3 Hz, IH), 6.48 (d, J = 2.3 Hz, IH), 6.69 (d, J = 3.3 Hz, IH), 6.83 (d, J 
= 3.3 Hz, IH); FAB-MS (m/z): 349 CVC-OH) +. 

Om2) ±mxnhtlt^2 - [5- (t Kn^fv-^^/l^) ~r^i^-2-^ -3, 
5_lf;x. h^^^y^ h^i^) -y^^/^W^M^'f-^^ (70 mg, 0.19 mmoD ^2— :7"n 
7V (3.0 mL) \zmM\^.4=raolfLmh7Km(Dl, A -i:^:^^-^^'^^ (3.0 mL) ^ 

Mx.Xs mux2o^mmwvf^o Rmm^mmrxmmL.. nhthtzimm^^mmm 

^ u-^ Y-^^^-y (p^^/ —/u/y n n j}n/u-A=i/9) \<iXWM MMM 2 5 8 (52 
mg, 98%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.55 (s, 2H), 3.57 (s, 3H), 4.04 (br.s, 2H), 6.29 
(d, J = 2.3 Hz, IH), 6.33 (d, J = 2.3 Hz, IH), 6.39 (d, J = 3.3 Hz, IH), 6.54 (d, J = 
3.3 Hz, IH); APCI-MS (m/z): 261 (M-OH) + 

Lmmw>\ 2 5 9] 

s, 5—i>'\i ]i^u^-:y—2— [5— (3 - 1 Fndrix— 3 -:7c3^=/i/:/t3 tvi') yy 

(XfMl) ^ifeM2 4 5<DX^4-T?#p5tl.fc2- ( 5 -7}s/l^^/^:7^ ^- 2 --f/W 
-3, 5-tf>^ (^ :7in:=:/^@^^P«^/^ (0.13 g, 0.36 mmol) ^ b 

(3.0 mL) \Z.^m\^. {^^^7 4 /l^^f-^^^-) V V y ^=-^^^^^^^^"7 (0.I8 g, 

0.47 mmol) ^mk.x^ iwcxiom^mwi^f^. ^m^^m^-^x'^^ni^f'W. mhe 

yx'M^'^f^. Uhfi^fzM'&^^yV-^^^v-^y-^'^^-^y^y'^-i^ (|^p^^5=-/Wn 

_^def->-=l/9~l/2) l^Tlt^b. 8, 5 -If;^ b^v-^ b^i/) -2- [5- 

(3 -;^^y- 3 -:7aic^7^7"pv-?— 1 1 — f/i^) 2 — :7a. 

- •/V^^y^ ^/ix (0.16 g, 96%) Sr#fCo 

APCI-MS (m/z): 467 (M+H)+. 

(X^2) Ji|B-e#b^fc3, 5-lf;^ (p« b^^rv-T^ f=3rv-) -2- [5- (3-:^ 
^y—^—ya^=-;vyu/<—i—:r.iy—i—4;\y) y=7l^-2—^}V\ yzr.^-jV'^W. 

(0.11 g, 0.23 mmol) ^gt^^^^^/l- (lO mL) 10%/^°7 v^'J^ 

(50 mg) ^Anx.T. tK^MT (0.3MPa)s ^?a-T?0.5H#PHmW^ bfc ^j^?^E^4^^^i 

7 —/WiJ^ n a 7j>/kA/@^^=2/10/0.l) t-T)W^ b^2- [5- (3-fcKn s^-y- 
Z-y a^:=.;vfx2\f}V) yyi^-2-4 ;v] -3, 5-t':^ (7^ b^^ix^^ b^ix) :7 
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j^cn/l^g^^T^^/^ (69mg, 65%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.04-2.15 (m, 2H), 2.74 (t, J = 7.5 Hz, 2H), 
3.40 (s, 3H), 3.48 (s, 3H), 3.60 (s, 3H), 3.62 (s, 2H), 4.73 (t, J = 6.4 Hz, IH), 5.11 (s, 
2H), 5.17 (s, 2H), 6.09 (d, J = 3.1 Hz, IH), 6.36 (d, J = 3.1 Hz, IH), 6.67 (d, J = 2.4 
Hz, IH), 6.81 (d, J = 2.4 Hz, IH), 7.25-7.36 (m, 5H); APCI-MS (m/z): 471 (M+H)+ 

(X@3) ±:ta-t?#bnfc 2- [5- (3-t Kn^rv'-S-^a^^/^tT'ntVl/) ^ 
— i )V\ -3, (p< b^rv^T? h^rv^) :7 5^/1^ (68 mg, 

0.15 mmoD -^^^ (2.5 mL) t^?^j|?b. tM^^4°C^Tf^*P bfcft, 10% 4^ 

m.<Dy^^ (2.5 mL) ^M^-Q^ m^^^^m-^'y^-^i.ii^h x^wm^w^^f^. $ 

i:^^ J —M-^ n n 7^^/^A=l/9) \Z.xmWi bs 'fb^i^ 2 5 9 (21 mg, 38%) ^^^fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 2.00-2.07 (m, 2H), 2.60-2.70 (m, 2H), 3.53 (s, 
5H), 3.67 (m, IH), 6.08 (s, IH), 6.27 (s, IH), 6.31 (br.s, 2H), 7.24-7.35 (m, 5H); 
APCI-MS (m/z): 383 (M-(-H)+. 

Cl^JfeM 2 6 0] 

3- {5- [2, 4 -v't Kn=3i-v^- 6 - hdrix:;^7/^7i^^::^7l^7«^/^) :7^c^7U3 
7^:/-2 — r/V} :/n/N°V^7<f^/l- ('fb'a'^2 6 0) 

(Xmi) ^*feM2 4 5(OXS4-e#btl.7t 2 - (5 -7}N/l/5:/^:7^i/- 2— -f/l^) 
-3, 5-^;^ (t^ b=¥v^7« b=3rv^) (0.19 g, 0.52 mmol) 

/ko^i/ (5.0 mL) \z:MM\^. bU :7c3.c:^7^'7^^;^/j^^ ^ 

(0.21 g, 0.63 mmol) ^MtlX. 8O°C^^50#Fb1AB»# ^J^^m^i^^^S^T?^ 

(n-^;arf-^~g^^^^/Wn — ^=3rf-:/=l/2) JJ:T**#b. 3- {5- [6- (7^ h 

V/l-m?^^/^ (0.12 g, 56%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.44 (s, 3H), 3.49 (s, 3H), 3.66 (s, 3H), 3.73 (s, 
2H), 3.78 (s, 3H), 5.16 (s, 2H), 5.20 (s, 2H), 6.26 (d, J = 15.2 Hz, IH), 6.65 (d, J = 
3.3 Hz, IH), 6.69 (d, J = 2.6 Hz, IH), 6.70 (d, J = 3:3 Hz, IH), 6.84 (d, J = 2.6 Hz, 
IH), 7.43 (d, J = 15.2 Hz, IH); FAB -MS (m/z): 421 (M+H)+ 

(Xm2) ±|B-e#fe;Hfc3- {5 - [6- (?« h ^/k) -2, 4 

-f';^ (p? b^V-^ h^^i/) :7cn;::/V] :7^:/-2-^/V} T U ^/l- (0.12 g, 

0.29 mmol) (20 mL) icmMl^. 10%^n°^ v^^ (46 mg) ^^UP;^ 

T. 7K»BET (0.3 MPa). ^?a-e0.5R#PpW# bfCo bfc^. itli^ 

•^^^:y=i/2) J^TltMb. 3- {5 - [6- (7^ b =¥->';^/^#:=^yw>< f^/i^) -2, 

4:-}f:^ (^ b^Sf-V-p? h^iX) :7:^::^/l^] 37^^-2 f/k} ^/V (0.12 

g,89%) ^ntio 
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iH-NMR (CDCI3, 270 MHz): 6 (ppm) 2.68 (dd, J = 7.3, 8.3 Hz, 2H), 2.98 (dd, J = 
7.3, 8.3 Hz, 2H), 3.42 (s, 3H), 3.48 (s, 3H), 3.62 (s, 2H), 3.65 (s, 3H), 3.69 (s, 3H), 
5.11 (s, 2H), 5.17 (s, 2H), 6.10 (d, J = 3.1 Hz, IH), 6.36 (d, J = 3.1 Hz, IH), 6.67 (d, 
J = 2.3 Hz, IH), 6.81 (d, J = 2.3 Hz, IH); APGI-MS (m/z): 391 (M-OMe) 

(XfS3) _bfBl?#£>^fc3- {5 - 16- (7^ h ^V;^;/^^^;:^/^^ ^/l^) -2, 4 
-\f:^ h^v^T^ :7:^c:^/ix] ^^:^-2-4M (0.12 g, 

0.28 mmol) / — /I^ (3.0 mL) \Z.mM 10% mMcDy^ ^ 7 — /l-:^^ (7.0 mL) 

^*l3x.-C. ^?^-^'6B#^^#Lfc. ^j:&?^%^^JiTt?Mb. #btT.fcMSr^:5J^ 
h^^v^ / n n T^)VJ>.=m) ^c:T»0 -fb-a^iltJ 2 6 0 

(65mg, 68%) 

J 

iH-NMR (270 MHz, CDCls) 8 (ppm): 2.69 (t, J = 7.4 Hz, 2H), 3.00 (t, J = 7.4 Hz, 
2H), 3.55 (s, 2H), 3.66 (s, 3H), 3.69 (s, 3H), 6.15 (d, J = 3.1 Hz, IH), 6.36 (d, J = 3.1 
Hz, IH), 6.38 (br.s, 2H); APCI-MS (m/z): 335 (M+H)+. 

[|lffiM2 6 1] 

3, 5 -v't Kn^riX- 2 - [5- ( 3 y :7'^/k) ^7 "7 l^— 2 --^ ;V\ -7^:=- 
jV^m:^ ^/V {WL-^m 2 6 1) 

(Xgl) ^JS#"!J2 4 5(7)X@4-C#b;rtfc2- ( 5 - /Jn/I^ ^ 7^:7 ^ i^- 2 i jV) 

-3, (7< h^^^) :7ai::^7kgt^p(^/k (0.14 g, 0.39 mmol) 

71/^^ (5.0 mL) ^3:f§^?L. (T-fe^/V-p^ ^l^V) :7a^=/^7fN><>7}=;^ (0.15 g, 
0.46 mmoD ^>!}R;tT. 80rT'5B#ra«# bfCo S^5;?«^^M^T'?«^*P U/cf^. MJET 

^^^^-^=1/9—1/2) t^T|#Mb. 3, b^-i/p^ b=3rv^) - 2- [5- (3 

-;e-=3ry7'i5^- 1 1 — Y /l^) :7 ^ 2 — f /V] 7 ^/l^ (0.13 g, 

83%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.33 (s, 3H), 3.43 (s, 3H), 3.49 (s, 3H), 3.65 (s, 
3H), 3.73 (s, 2H), 5.16 (s, 2H), 5.19 (s, 2H), 6.56 (d, J = 15.9 Hz, IH), 6.66 (d, J = 
3.5 Hz, IH), 6.69 (d, J = 2.2 Hz, IH), 6.76 (d, J = 3.5 Hz, IH), 6.84 (d, J = 2.2Hz, 
IH), 7.26 (d, J = 15.9 Hz, IH); APCI-MS (m/z): 405 (M+H)+ 

(Xfl2) _LfB-t?#6>tLfc 3, (7^ h^->'7< b^v-) -2- [5- (3-:^ 

^yy^^ -\-=r--^-\ — f/i^) yy^^-2-^;V\ ^/v- (0.13 g, 

0.32 mmol) (20 mL) ^-^^^?b. 10%^-?^ v^!>3^^^ (46 mg) 

T. 7Km;!]PffT (0.3 MPa). ^?a-eo.50t^1^# Lfc. SJ^i^^g-a^tl^M bfcft. 

^#f-^=l/2) JCTltMb. 3, (7« b=3rv^7^ h^rv-) -2- [5- (3- 

y ::^^/i/) :7 ^ i^- 2 - ^ :7 (o.l2 g, 89%) ^#fco 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 2.17 (s, 3H), 2.77-2.94 (m, 4H), 3.42 (s, 3H), 
3.48 (s, 3H), 3.62 (s, 2H), 3.64 (s, 3H), 5.11 (s, 2H), 5.18 (s, 2H), 6.07 (d, J = 3.1 Hz, 
IH), 6.34 (d, J = 3.1 Hz, IH), 6.67 (d, J = 2.3 Hz, IH), 6.81 (d, J = 2.3Hz, IH); 
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APCI-MS (m/z): 405 (M+H)+. 

(X@3) ±|B-e#e)tLfc 3, 5-\f:^ (y^ h^Z-'P^ h^i^) -2- [5- (3-^ 
^yy^=f-/l^) 2—^ /l^l ^ (0.11 g, 0.27 mmol) ^ ?^ ^ 7 

—;V (2.0 mL) 10% :^ ^ / —/V^W.- {2.0 rnLi) ^JD^T, •mMr(:2 

(SOmL) ^^IPxT^^^UfCo mm^WiB-TX-m^V. #b^fcM^5>m^«^ 

(p? / — 7Wi^ n n 7lN/k-fcs=l/9) l^Tlt^b. ^h\z.l^^i\:. y:^ 
u \f)Vau^^,v) -f-S ^ i: ^c::^ffiV^T. {b-a-i^ 2 6 1 (65 mg, 60%) %#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.18 (s, 3H), 2.79-2.96 (m, 4H), 3.55 (s, 2H), 
3.65 (s, 3H), 6.10 (d, J = 3.1 Hz, IH), 6.35 (d, J = 3.1 Hz, IH), 6.37 (d, J = 3. 1 Hz, 
IH), 6.38 (d, J = 3. 1 Hz, IH); APCI-MS (m/z): 3 17 (M-H)". 

3, 5 -v't 2- [5- ( 3 -;a:^y y =7 l^- 2 ;V\ a:.::^ 

;V^^ {\\:,-^m 2 6 2). 

2 6 1 T^#feft;5'ft#^ 2 6 1 (20 mg, 0.063 mmoD ^T^fe h M; 
(2.0 mL) \z:mU\^. 4mol/L7K^'fb-^ b U ^i^MU (2.0 mL, 4.0 mmol) ^;?]Px.T. 
60°C-e3B#FH^^#bfc.o ^J^??^(-3mol/Ll^M (4.0 mL) ^Mk.X. ^ x:ixii^;VJ>, (50 

mL) -t?2[Eijfiffi bfc„ ■^mm^^yVMm.-r \' ^xwm\^. mm.-^m±rfx^^\. 

#btb/cM^5j-W)SiJ^ n h :7 ^ — (;^ ^ y ^/WiJ^ n n 4^/kA=l/6) ^21 
TifML. 'fb'a'i^2 6 2 (lOmg, 52%) ^#/Co 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.15 (s, 3H), 2.86 (br.s, 4H), 3.49 (s, 2H), 6.07 
(d, J = 3.1 Hz, IH), 6.27 (d, J = 2.3 Hz, IH), 6.29 (d, J = 2.3 Hz, IH), 6.32 (d, J = 
3.1Hz, IH). 

[^m^i2 6 3] 

2- [5- (T^y :7^:/-2-— r/i^] -3, ^--J^Y'^^^yy 

^y ^JV ('ft^-a-^ 2 6 3) 

(X@l) ^»J2 5 8 0Xml■e#b:^^S 2- [5- ( t Kn ^arixy y^p^ 
_ 2-^/1^] -3, ^-yfy^ (y Y^-y:^ V^y) y :r.z=.;vW^7^J^ (p.37 g, i.o 
mmol) h/l/^n^^- (10 mL) l3l^^^?b. N- {T ^) JV^-^^I:} ^Vi^^fV) -2-^ 

hn^^/if >';^7l^7jN^T 5 K (0.44 g, 1.5 mmol). f 3 y a:.:=^/Uyi^:^y ^ y (0.39 g, 
1.5 mmol) ^XXf>^4 yy^^°^^Ty''-:^:^/i^^^-yy— h (O.SO mL, 1.5 mmol) ^ 
^Dn^T. M-C12BtrHm#bfc:o K«^^^flET-eML. '^Whfhf:im^^->V :^ V 
)Vij^J>.'^xi'^Y-ir=7y A— (n— --=3ei^:x~®^^:3lf=-/v/Il-^^i^^=l/l) ^-Tft 
^b, 2- {5- [N- (Ty7^:^=3ri^:^/^:?i?^/^) -N- ( 2 b n^:/-^^^';?^ 

T^yy^/i^] 7^ 2-^/1^} -3, {y- V^-yy- y-^-y) 

y=^=^/vWm^^>'^ (0.60 g, 93%) ^ntco 

IH-NMR (270 MHz, CDCI3) 5 (ppm): 3.42 (s, 3H), 3.49 (s, 3H), '3.63 (s, 3H), 3.68 (s. 
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2H), 4.60-4.63 (m. 2H), 5.04 (s, 2H), 5.12 (s, 2H), 5.18 (s, 2H), 5.16-5.27 (m, 2H), 
5.78 (m, IH), 6.41 (d, J = 3.2 Hz, IH), 6.48 (d, J = 3.2 Hz; IH), 6.67 (d, J = 2.3 Hz, 
IH), 6.81 (d, J = 2.3 Hz, IH), 7.69-7.90 (m, 3H), 8.30-8.33 (m, IH); FAB-MS (m/z): 

635Cm:+h)+ 

(XS2) JLfB-t:#fe;rtfc2- {5 - [N- (T V /l-^i^^i^^/^^^y^) -N- (2 
- - h n^:/-g^V^/V7i>c:^/l-) T^y ?^ ^/I^] y ^ 2 — f/l^} - S , 5 - }fy^ 

:7ji::^/l/®^^7{^/^ (0.60 g, 0.95 mmol) ^N, N — 
i>.r5 K (10 mL) t^i^^f U -^-^ (0.26 g, 1.9 mmol) :ia J: 15^:^:7 - 

(0.13 mL, 1.2mmoD ^iJV^X. mU-r^mmmWl^tio R}^>m^7k (0.10 L) 

g^^^^/i/ (0.10 L) -T?tt(±sbfc„ ^^ii^MTkM-^b y '^A-e^^b. m 

^-^^>'~|^^al^7Wn-^=3ri^:/=l/l) t-Tlt^b, 2- {5- [N- (T U 71^:^=3^ 
->';^7/w-7i^^=/^) T ^ / 7« :7 ^ ^- 2 --r /I-} - 3 , 5 - 1';??. h ^ =3^ 

<y) :7cn^/V@^^7«^/^ (0.34g, 80%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.42 (s, 3H), 3.49 (s, 3H), 3.62 (s, 2H), 3.64 (s, 
3H), 4:35 (d, J = 5.6 Hz, 2H), 4.58 (d, J = 5.6 Hz, 2H), 5.13 (s, 2H), 5.18 (s, 2H), 
5.19 (dd, J = 3.0, 10.2 Hz, IH), 5^30 (dd, J = 3.0, 17.1 Hz, IH), 5.57 (br.s, IH), 5.91 
(ddt, J = 10.2, 17.1, 5.6 Hz, IH), 6.31 (d, J = 3.3 Hz, IH), 6.43 (d, J = 3.3 Hz, IH), 
6.68 (d, J = 2.3 Hz, IH), 6.82 (d, J = 2.3 Hz, IH); FAB-MS (m/z): 450 (M-t-H)+. 

(xm 3) _hlB-t?#fe;^fc 2 - { 5 - [N- (TV /V;e-=¥iX;^7V:^^c^y^) T 5: y 7« 9=- 
/l^] :7^>'- 2--f/W - 3, 5-}f:^i?^ h^v-T^ h^^i/) :7 3^r^7^i^^;^^/V (0.34 
g, 0.76 mmol) ^v?:^ n n 7^ ^ (10 mL) ^31^^? "rhv^:^ ihV y 

/^^v^l>i=^(n)(44mg, 0.038 mmol). b V y ^=^;V^^'7 ^ (53 mg, 0.20 
mmol) -Jl^ (0.32 mL, 3.8 mmol) ^Mx.X. m.UV^'^i^W^m.WVf^o R 

VL n 7}n/^A=1/9) t^T*fr^ 2-[5-(r5y7f ^/V) -7 =7 - 2. - ;V\ - 3 , 
(7« h'Sri/p^ Y^-y^ :7cc^/V'@^^y (0.20 g, 72%) ^#fco 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.43 (s, 3H), 3.49 (s, 3H), 3.63 (s, 2H), 3.66 (s, 
3H), 3.81 (s, 2H), 5.12 (s, 2H), 5.18 (s, 2H), 6.21 (d, J = 3.3 Hz, IH), 6.41 (d, J = 3.3 
Hz, IH), 6.68 (d, J = 2.3 Hz, IH), 6.82 (d, J = 2.3 Hz, IH); FAB-MS (m/z): 349 
(M-NH2) +. 

(XS4) ±fB-C#btT./c2- [5- (T^/T^^/^) y=7l^-'2.-A jV\ -3, 5 
-yf7 (7« Y^^y) (0.18 g, 0.49 mmol) ^5% "^^.(0 

7< ^ / —;vW0. (10 mL) \cmn b> ^?a't?5^^»# uf^o ^^^WL^WBErf-amm 

# ^ ^fz.Wm:^:^'^Wm 7 ^-^V^^yy 4— i;^^ / —}VI7 n n 7iN/k^=l/6) ^3:T)|t 
MU -(^^^^2 6 3 (67mg, 67%) ^#f:io 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.55 (s, 2H), 3.61 (s, 3H), 4.16 (s, 2H), 6.32 (d, 
J = 2.3 Hz, IH), 6.34 (d, J = 2.3 Hz, IH), 6.40 (d, J = 3.3 Hz, IH), 6.60 (d, J = 3.3 
Hz, IH); APCI-MS (m/z): 276 OVE-H)". 
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mMm2 6 4] 

2- [5- (N-r-fe^/VT^ y ^5^/1^) 
v-^ ^/V (ih^m 2 6 4) 



17 2—^/1/] - 3, 5— v^tKndf 



MMm 2 6 3 (DX©2 -e^btb^ 2 - { 5 - [N- (T U /^;^=^-:x:;&/V7K^/V) r 
5:/7«^/v] :7^v-2-'f/v} -3, (p^ h^i^?^ h^^^) 

7? ^/V (30 mg, 0.067 mmol) ^ v^^ n a 7^ (2.0 mL) ^vI^W^? ^ h ^ =3r;:^ ( h 
ij >-) /N°^v?'>A(n)(4.5 mg, 0.0039 mmol). MJ :7 :3^^/U7jN^ :7 

(6.0 mg, 0. 023 mmol) ^ J:t> t°-< y v^^- (0.032 mL, 0.38 mmol) ^m^Xs^ 
UX^mmmWL^f^o SJ^;:^l'^i|^^cM7ki^^ (0.10 mL, l.lmmoD *5J:t)«t° 

yv?^ (0.10 mL, 1.2 mmol). «nx.T. 4B#^im# bfcft. ^ J -/l^-^lM^Xm 
mmW\^f^o ^JS^Sr^^ffiT-e«L. #fe>^fc?«^^nn7jN/i/A (50 mL). ^^^^ 
^«?b. ImolM^ (4.0 mL) UfCo #^S^M7KM•:^ b y 

^/Wn---=ar1^>-=2/l) ^CT^^b. 2- [5- (N-Tir^/^T ^ 7 7< 9^/1^) 
^-2-^/1/] -3, (7« b^v^y h=3r-:y) :7:i^c^/I^g^^7<^/l'^#^cio # 

b^fcili^i^^Syo m^(D?^^ /—/l^mm (2.0 mL) JJl^j^b. ^fit?4B#^^M5bfc 

n t2 7js/l^A=l79) ^^iTW^b. it^m2 6 4 (4.0 mg, 19%) ^#fCo 

iH-NMR (270 MHz, GDCI3) 6 (ppm): 1.97 (s, 3H), 3.55 (s, 2H), 3.60 (s, 3H), 4.33 (s, 
2H), 6.26 (d, J = 2.3 Hz, IH), 6.28 (d, J = 3.3 Hz, IH), 6.30 (d, J = 2.3 Hz, IH), 6.34 
(d, J = 3.3 Hz, IH); APCI-MS (m/z): 318 (M-H)-. 

LMMm 2 6 5] 

2-::/n^-3, 5 - v^t Kn =3r^/- 6 - [5- ( 3 — yT'^^/l') :7^^^-2- 
-7cc cx7Vi^^7< ^JV ({b-a-i^ 2 6 5) 

(X@i) IIJfeM 1(^x^2 -e#btLfc 3, s-if;^ Y^^yJ^ Y-^^y) -7 
@^^7«^/^ (0.10 g, 0.37 mmol) -^YjVz^y (3.0 mL) (^t§^?b. N-:7'n^ ^^^i^ 
5 K (0.20 g, 1.1 mmol) ^;in;t-r. imcmil~fXmf^W^V.1tM. ^ bt^N- 
K (0.29 g, 1.6 mmol) ^Mx.X. 60°CX4i^mMW\^fCo RfiL^W 

(7« b^->7« b=3rv') :7^c:^/V-@^^7«^/l- (O.lOg, 70%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.52 (s, 6H), 3.73 (s, 3H), 4.20 (s, 2H), 5.23 (s, 
4H), 7.02 (s, IH). 

oLZ^/umM?^^^'^ (0.28 g, 0.66 mmol) ^ b/PJ^^ (3.5 mL) \<lWM\^. h V 
/V [5- (1, 3-i^:t^y9y-2-4/l^) 77V-2— T/^] 7: X (0.30 g, 0.70 
mmol). by;^ (v^^Xv^y xVT-fe b^^) v?^^°7v^r>-^ (60 mg, 0.066 mmol) J; 
tJ« h y 7cr.^7^P!I^7>7^ (70 mg, 0.27 mmol) ^Mk.X. ^UX0.5^mW:W\^ti'^. 
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Mmm'kT-^^Bmmmwi^tio sj^^m-a^iit/Sr^ia^-e/'^^Pbfcf^. mm^^^^ (o.iod 
^xxj^mny^yityi7v t7J>>^mm (5.0 mL) ^iju^x. o.B^mmwi.. mmi^t^io m 
m^^m\^. ^mm^smoifL-mm (50 mD ^xx^Tk (50 mO xmi^m^vrz.^. m 

"f-^V (0.13 %, 45%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.41 (s, 3H), 3.53 (s, 3H), 3.73 (s, 3H), 3.83 (s, 
2H), 5.13 (s, 2H), 5.29 (s, 2H), 6.65 (d, J = 3.4 Hz, IH), 7.03 (s, IH), 7.32 (d, J = 3.4 
Hz, IH), 9.63 (s, IH); FAB-MS (m/z): 443 (^^Br), 445 (siBr) (M-l-H)+. 

(X@3) _h|ETi#btLS 2-:7'n^-6- ;vy =7 l^- 1 — f/i^) -3, 

5— tf^ Y^-y:^ V^-y) :7ai:n/Vi^^y< ^/l^ (0.14 g, 0.31 mmoD ^TVy 
t Kn:7^>' (5.0 mL) \zMM\^. (T-fe^/l^T^ ^ l/^') b y :7 ^ 4n ^ > 

(0.19 g, 0. 61 mmol) -^nxTZ. 60°C-^^4B#IWW bfc. ^J^^W^ ^^M^ t^^^SP bfcft. 

/Wn— ^=^i^>'=l/9~l/2) IJITW^U 2.--fxi^-Z, (^ h 

ix) -6— [5- (3-;^=3ry:7>— 1 1 — T/H 7^^- 2 — f/k] 17 
(0.14 g, 95%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 2.32 (s, 3H), 3-41 (s, 3H), 3.54 (s, 3H), 3.72 (s, 
3H), 3.86 (s, 2H), 5.13 (s, 2H), 5.29 (s, 2H), 6.52 (d, J = 15.8 Hz, IH), 6.56 (d, J = 
3.3 Hz, IH), 6.75 (d, J = 3.3 Hz, IH), 7.03 (s, IH), 7.26 (d, J = 15.8 Hz, IH); 
FAB-MS (m/z): 483 (™Br), 485 (s^Br) (M-i-H)+. 

(Xa4) _h|B-e#bti.f::T/P=f>'#ffl^Ts 2 ->^^n^-3, 5 - tf^:^ (p? h^^rix 
b^v^) - 6- [5- (3 -^^'^ry i 1 -^/v) :7 ^ 2 --f /i^] 
:7 =/l>i^^ 7^5^/1- (0.11 g, 0.23 mmol) ^ f/V^^ (2.0 mL) V V ^J- 

;V%/yy (0.15mL, 0.94 mmol) *3 y ( b-U :7 ^— /l^/j^;^ :7 ^ n-^i>A 
a) i^t^y K (30 mg, 0.032 mmol) ^J[IX.T. ^S.-eiOB#r«# bfCc, ^^S^f^^^tli 
^^S^ y ^/Vti'y J^-^ u^Y ^'=7 ~7 (it^^5^/Wn-^=^f-:/=l/4~i^ 
^^^7V.) ^^ITft^b. 2-:/n^-3, (^ h'^r.v'^ b^-JX) -6- [5 

^s^^ioYo mm(D?^<^ y-/umm (5.0 mD t^i^^^b. staT^4B#^w#bfcf^. m 

/l^i^=l/9) iclT^t^b. it^mze 5 (33mg, 36%) ^#/Co 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 2.28 (s, 3H), 2.78-2.97 (m, 4H), 3.70 (s, 3H), 
3.75 (s, 2H), 5.71 (s, IH), 5.87 (s, IH), 6.14 (d, J = 3.3 Hz, IH), 6.35 (d, J = 3.3 Hz, 
IH), 6.66 (s, IH); APCI-MS (m/z): 395 (^^Br), 397 (siBr) (M-H)". 

Lmmm 266] 

2- [5- (N-T-fe^/^T^ / -y^y—^. — f/k] -3, 5-v^tKn:3r 

v':7cn^/Prf^ ({b^t)2 6 6) 
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^JSM2 6 4^i#btL5 2- [5 - (N-T-^^/ur ^ / y^.f-^^) '7=7^.^—1 f 

- 3 , 5 - b b ^iX) -y a:.::^;Vmm.:^ ^^^^ (45 mg, 0.15 mmoD 

i;?^ n n p« iS^- >- (1.0 mL) ^tKII^ (0.20 mL, 2.12 mmoD *5 J; tJ^tf y 

(0.20 m L, 2.5 mmol) ^^JP^T, ^?^Tr3R#rBW# bfCo Ki^i^^-S^-T^ / — 71/ (5.0 
mL) -^Mk-X^ 0.5Btftm#bfcf^. MJBET^'Mli bfc. mhfi.t-Bm.-^T ^ Y =- \^ 
(1.0 mL) (^f^^l 4mol/L7j<^'ft^-^ h U ^>A7X^^W^ (l.O mL, 4.0 mmol) -^M 
K.X^ 40°CXmmmW\^f^o RltMl^SmoVLmm (3.0 mD ^;!]|3;tT. ^)iiiT"em 

mu #&;n.fcaS^HP-20(H^'fb^x^; tK ~ r-tb^bP/WTK =1/4) i^xm 

m Ls 'fb-a-* 2 6 6 (23 mg, 23%) Sr#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.93 (s, 3H), 3.48 (br.s, 2H), 4.15 (br.s, 2H), 
6.22 (d, J = 2.0 Hz, IH), 6.31 (d, J = 2.0 Hz, IH), 6.46 (d, J = 2.6 Hz, IH), 6. 57 (d, 
J = 2.6Hz, IH); APCIMS (m/z): 304 (M-H)'. 

IMMWi] 2 6 7] 

3 - {5 - [5— :7'a^-2, 4-v^t Kt=^=3rv^-6- (7^ h=3riy;t77l/3}?c:^/l'^^/V) 

(X^l) mMM2 6 5<DX@3T?#fetb^ 2 — tT'^n^- 6 - ( 5 -x^^7^^7^>'^ :/ 
-2— f/l^) -3, (p< h^iy?^ -y^^/l^Wm^^yl^ (0.11 g, 0.25 

mmol) f/VJ^:/ (4.0 mL) h =3r>^p« ^ l/^-) h V :^:^/]>7^::z,yl^ 

91^ (0.17 g, 6.51 mmol) ^1]\i:tX^ 60°CT?43#mPf«# Lfc. RJt-m^m^~^X'^^ 

m Lfcm^ . umTxmm bfc^ # b t^fcas ^ y ;^ -^v^;^ ^A^n-rbi7-^:7^ — 

(n— =3f-y^>'~@^m3^^7Wii— =3f-f-^=l/2) IziTW^b. 3 - {5- [3-:7^a^ 
y y 1^- 2 --f 71/} r y ^/l^ (0.12 g, 93%) ^#fc„ 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.41 (s, 3H), 3.53 (s, 3H), 3.73 (s, 3H), 3.77 (s, 
3H), 3.86 (s, 2H), 5.13 (s, 2H), 5.29 (s, 2H), 6.21 (d, J = 15.8 Hz, IH), 6.54 (d, J = 
3.3 Hz, IH), 6.69 (d, J = 3.3 Hz, IH), 7.03 (s, IH), 7.42 (d, J = 15.8 Hz, IH); 
FAB-MS (m/z): 499 (^^Br), 501 (8iBr) (M+H)+. 

(Xm2) T7l/riV#H^T> ±mX%hKf^ 3 - { 5 - [ 3 - :7^n^- 2 - (7^ b 

=f-M - 4 , 6 - If :^ (t^ > =¥-:x7< h ^^y) y y =7 1^- 2 

— f 71/} TiJ' y 7l/^7« ^71^ (89 mg, 0.18 mmoD O h7l-3^^/ (2.0 mL) h y ^ 

^7l/->7 >' (0.15 mL, 0.94 mmol) t hyo^(hy:7rc :^;Viis7. y ^ 1^) n i> ii. (I) 
^ n y K (30 mg, 0. 032 mmol) ^Mx.X. 50°CXZ^mmW\^f^o 
^S^v^y :^^7l-^ biJ'"^^:^^— (n-^=3rf->'~|-^^^^7^/n-/^drf->'=i/2) 
t-T)|t0bs 3- {5- [3-7'n^-2- V^l^ti ;i^y^:=-;\-?^^;v) -4, 6 

-t*;^ (t^ h^V^7« h=3eiy) 7cn:=:7V] :7 ^ i/- 2 -/f 7l/} ^-^^^ ^7l/^#7t„ 

^h^fzLi\:.-^m^io% mm(D?^^ y—7vmm (5.0 mD \:imM\^. m.ux2 

^ / n n 7iN7l/A=l/9) f^:T»M L> -fh-a-fe 2 6 7 (35 mg, 48%) ^#fCc 

iH-NME (270 MHz, CDCI3) 6 (ppm): 2.68 (t, J = 7.3 Hz, 2H), 3.00 (t, J = 7.3 Hz, 
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2H), 3.69 (s, 3H), 3.71 (s, 3H), 3.76 (s, 2H), 5.86 (s, IH), 5.99 (s, IH), 6.17 (d, J = 
3.1 Hz, IH) 6.36 (d, J = 3.1 Hz, IH), 6.64 (s, IH); APCI-MS (m/z): 411 C^Bv), 413 
(8iBr) (M-H)-. 

mMm 2 6 8] 

3, 5 -v^t Kn^Sf-v-- 2 - [5- ( 3 - t Kn W 5 / :f ^/l^) y 91^—2 — f 

(Xm 1 ) 2 5 3 ox© 1 i: IrI:^^^: UT. ^Jfe-^J 2 6 1 CDXS 2 -e# 3 , 

B-if:?^ (t^ h=3ri/7« h^ix) -2- [5- ^ y 1^ - 2. - ^ ;v] 

(100 mg, 0.24 mmol) T^^h. t°y v'^^ (2.0 mL) fcitKt: K.cz ^ 
iXT ^ • 4i:^it (30 mg, 0.40 mmoD ^ffiV^T. 2- [5- (3-tKn:3rW^ 

/y^TM yv>^-2 — f/v] -3, 5-11";^ (7« b=¥v'p« b^^v-:) :7c:c^/i-g^^7« 

^71/ (96 mg, 96%) ^#fCo 
APCI-MS (m/z): 422 (M+H)+. 

(xm2) mmmi(Djm4: tmmKvxs ±mx-nhtiti2- [5- (s-tKn 

^lyy^^/u) yy>-2 — f/^] -3, (t^ h^v^^ i^a^^i^/i^i^^ 

7< ^71^ (96 mg, 0.22 mmol) h 7 ^/l^ (l.O mL) J: mmol/L*l:'f[i7}c^(D. 1 , 
4-i^:t^'t>mm (1.0 mL) ^^V^T. '(^'^^^^2 6 8 (60 mg, 82%) ^#fc<; 

iR-NMR (270 MHz, CDsOD) 5 (ppm): 1.79 (s, 1.2H), 1.80 (s, 1.8H), 2.43 -2 .50 (m, 
2H), 2.64-2.80 (m, 2H), 3.30 (s, 2H), 3.56 (s, 3H), 6.04-6.06 (tn, IH), 6.22-6.27 (m, 
3H); APCI-MS (m/z): 334 (M-t^H)+ 

2 6 9 3 

3, 5 -v^t Kn^-^- 2 - [5- (3-7 h ^^r W 5; / :7'^/U) :7 ^ 2 --T 
y ::^7l-i^^7 ^/l' ('fb'^fel 2 6 9) 

(X®1) mMm2 5 3(DXmi i:|^«^c:b-C. ^JiM2 6 1 (50X112 Tit fett 5 3, 

(7 h^->7 h=3r-» -2- [5- O-^^yy^'f-^^) yy:y- 2-4/1^1 

7^^/Vi^^7^/l/ (53 mg, 0.13 mmol) t:° p v?:/ (2.0 mL) *3 J:t>*0-7 ^/l^ 

t Kn^i^TS: >- • it^ii: (20 mg, 0.24mmo]) ^;^V^T. 2- [5- (3-7b=3r 
W^/^T'^yl-') :7^>'-2-^/^] -3, 5 — }fy^ (7 h=3rv^7 f'^v') :7ai:^/^ 
@^^7^7l/ (53mg, 94%) ^#fc„ 

APCI-MS (m/z): 436 CM:+H)+ 

(X©2) ^mf^!ll<^Xm4 .Jil^^^eibT. ±fa-e#btLfc2- [5- (3-7 b ^^r 

W5;y:/^/i/) :77>'-2-^/^] -3, (7 f=3r->7 f^v^) :7a.:=i/k 

@^^7 ^71^ (53 mg, 0.12 mmol) -^^h. 7 7 ^ 7^ (l.O mL) *5 j; tJ«4mol/L:^'fb7K^ 
<D1; 4-v^;^=3rf-:/:^?t (l.O mL) ^>^V^T> ^ftl-^-i^ 2 6 9 (35 mg, 84%) ^^f^o 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.80 (s, 1.5H), 1.82 (s, 1.5H), 2.48-2.52 (m, 
2H), 2.78-2.89 (m, 2H), 3.54 (s, 2H), 3.60 (s, 1.5H), 3.61 (s, 1.5H), 3.76 (s, 3H), 
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6.05-6.09 (m, IH), 6.18-6.31 (m, 3H); APCI-MS (m/z): 348 (M4-H)+. 

immmz 7 01 

3, 5 -v't Kn=3riX- 2- (2— ^:75^7^) y^^/^m^^^^^ ({^-^-#1 2 7 0 ) 

-tf^ (7< h^iy?^ V^iy) :7ccr^/k|^^7{ ^/l^ (93 mg, 0.27 mmoD ^^bs 2 
y^x^i^i^viiy^ (70 mg, 0.41 mmoD. "rVy^:^ (hi) y^:=^/i^^y^y'i 
v?!>Aai)(l5 mg, 0.013 mmol). 2mol/L;^^•:^ b V I^AtK^?^ (0.4 mD :i3J:t>*l , 
2-i>?^ fds-i/oi^:/ (3.0 mL) ^;^V^T. 3, 5 - tf (7^ b^^rv-T^ b^^fv-) -2 

- (2— t-:7^/v) :7^:=:7Vi^^7«^/v:gf#f^„ § £> 1 (^Xfe 4 i: [Wltlfj: b 
T^ #b;afc-fb'^i^:i^b. 7^ 71^ (2.0mL) :j3j;t)«4mol/L4i:'fl^7k^® 1, 4— 

(1.0 mL) ^^V^X. ih^!^2 7 0 (39 mg, 46%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.33 (s, 3H), 3.45 (s, 2H), 6.35 (d, J = 2.3 Hz, 
IH), 6.36 (d, J = 2.3 Hz, IH), 7.29 (dd, J = 8.4, 1.8 Hz, IH), 7.43 (t, J = 3.1 Hz, IH), 
7.46 (t, J = 3.1 Hz, IH), 7.62 (br s, IH), 7.75-7185 (m, 3H); APCI-MS (m/z): 307 
(M-H)-. 

immm 271] 

3, Kn=3rv'— 2- (v?^:/>/:7 ^ ^- 4 --f/i^) y a:^^/umM?^ f-^^ iih 

2 7 1) 

mMmi^:^U3 tmm^^^x. ^Ji#iji(DXS2-e#btLfc2-:/n^-3, 5 

— tf :^ (;>{ b ^arv'y b ^^riX) y a::.:=-;V^^:^ (94 mg, 0.27 mjno]) t^h A — 
iyy^y'7:y-^n:ym. (85 mg, 0.40 mmol)^ "rVy^:^ ( MJ :7:x.^7l-7}^;^7^ ^) ^< 
"7 v?i> A(II)(15 mg, 0.013 mmol). 2mol/L^^-t- MJ ^/M^l^ (0.4 mL) *d J: tJ« 1 , 

2-v^7< b^v-^^V (3 mL) ^fflV^T. 2- (i>-<^/y:7 ^ 4 --f /V) -3, 

i![^1«fCbT. T^iJ^y— /I^ (2.0 mL) *d j;t)«4moiyLi&'fb7K*(Z) 

1, 4-v^;^^i^^^^?^ (1. OmL) %ffiV^T. 'ft;^i^2 7 1 (67 mg, 72%) Sr#fCo 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 3.33 (s, 5H), 6.33 (d, J = 2.5 Hz, IH), 6.40 (d, 
J = 2.5 Hz, IH), 7.24-7.50 (m, 5H), 7.96-8.04 (m, 2H); APCI-MS (m/z): 347 (M-H)' 

[^W!|2 7 2] 

8 , 5 - v^ii Kn ^-y- 2 - ( 1 -^yf^jix^) y^:^;vw^:^ ^/i^ (ffc-^i^ 272) 

mMn\(oTM3hnm^\^x. %mn\(o:rM2xnh^tL2-y^xi=^-2,, 5 

— (p^ V^Zy;^ h^iy) y (95 mg, 0.27 mmol) t^h^ 1 

' y^^^^i^uiy^ (70 mg, 0.41 mmol) ^ TVy^^:^ ( h y :7 cj^^/i^/Jn;^ :7 ^ :/) ^<y 

v?!^7 AC[I)(15 mg, 0.013 mmol). 2mol/L;^lt-^ h 3 1^ AjX^^ (0.4 mL) *5 J;t>* 1 , 
2-v?7^ b^ixcc>5r^ (3.0 mL) ^fflV^T. 3, (;^ h^ariX^ b^v-) -2 

- ( 1 -^yf-JV) ^^=.;V%'^^;^ 9^7^^#fCo ^ h 1 (DTMA t Wl^^ b 
^tfeti^fcfb-a^^^O^fe. 71- (2.0mL) *3j;tJ«4mol/Lii:'fli7K*(59 1, 4-v* 
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:t^^>'mm (1.0 mL) Sf^V^T. fb^^) 2 7 2 (39 mg, 46%) ^^ito 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.30 (d, J = 15.1 Hz, IH), 3.20 (d, J = 15.6 Hz, 
IH), 3.27 (s, 3H), 6.38 (d, J = 2.5 Hz, IH), 6.40 (d, J = 2.5 Hz, IH), 7.22-7.50 (m, 
5H), 7.84 (m, 2H); FAB-MS (m/z): 308 (M-i-H)+. 

[^JS^fl2 7 3] 

2- (1, 3— <^yv':^=^y^:/-5 — f/V) -3, 5 - v't Kn =3E^v':7ci^c:^/l'i^ 

^T^^/i^ (^[:^m2 7 3) 

. mMm 1 (Djiu 3 1 mm\^ lt. mmm i (Dum 2 -vn h ntc 2-y^u^-3, 5 

{?i h^-y?^ b=¥>^) :7ji^7l/@lJ^p«^/l^ (100 mg, 0.29 mmo]) id^g)^ 3, 4 
— (7« ^l/:/v^;^=3rix) :7 j^^/V7i?t2 (73 mg, 0.44 mmoD> If:^ XhV — o— b 
y /V7K;j?.:7.^ :/) ^"^^i^^MWi^^ c y k do mg, 0.017 jamoDs^m'^t^^-^ (300 
mg, 0.92 mmol)s 1, 2-v=7« (3.0 mL) *5j;t)«7K (0.5 mL) ^M^^X^ 

2- (1, 3-^:^y-J:t^y'7l^-5-^/U) - 3, ip< h^v'^ h^i^) 

J—J^ (2.0 mL) J:mmol/L:^'fb7X*<^ 1 , 4 - v^;^drf-^|^^^ (l.O 
mL) ^JlV^T. {^'^-#'2 7 3 (61 mg, 69%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 3.27 (s, 2H), 3.30 (s, 3H), 5.60 (s, 2H), 6.17 
(d, J = 2.4 Hz, IH), 6.27 (d, J = 2.4 Hz, IH), 6.49 (dd, J = 7.8, 1.6 Hz, IH), 6.57 (d, 
J = 1.6 Hz, IH), 6.86 (d, J = 7.8 Hz, IH), 8.98 (s, IH), 9.19 (s, IH); FAB-MS (m/z): 
302(M+H)+ 

{.mMM^i 4] 

(jLUi) mMmi(DjiU2 tmmi^i^x. 2--^v2^-3, s-tf;^ (t? 

b ^ V) :7 ^n^/l^i^^^ ^/U (190 mg, 0.56 imnoD ib^h. hV^ (v'^i/v' ]) v't^T 
-ferh^) i;?^^°^v?>^7A (51 mg, 0.056 mmol). h y :7'^7V (2 (0.36 
mL, l.lmmol) ^ffiV^T. 3, h^Z^^ h^Z^) -2- (2-^=^:^/]^) 

-7 =L/umm;^ (130 mg, 66%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.27 (s, 3H), 3.41 (s, 3H), 3.43 (s, 2H), 3.54 (s, 
3H), 4.98 (s, 2H), 5.11 (s, 2H), 6.63 (d, J = 2.5 Hz, IH), 6.73 (d, J = 2.5 Hz, IH), 
6.80 (dd, J = 3.3, 1.3 Hz, IH), 6.98 (dd, J = 5.0, 3.3 Hz, IH), 7.29 (dd, J = 5.0, 1.3 
Hz, IH); APCI-MS (m/z): 352 (M+H)+. 

(Xa2) |^»!ll<^X@4 irlRl^tZlbT. -blB-tr#bttfc3, 5 - tf ;^ (p^ h=3ri/ 
^ b^iX) —2— (2— :7cc;:^/l/i1;^7«^/P' (130 mg, 0.37 mmol) 

7< ^ y —jv (2.0 mL) ^ ^x3^xcvQmJm\:.i^M(o 1, 4 --j-^-s^^i^W^. (2.0 mD ^ 

ffiV^T. 'ft:^4^ 2 7 4 (63 mg, 64%) -^m^. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.46 (s, 2H), 3.62 (s, 3H), 5.37 (br s, IH), 6.38 
(J = 2.5 Hz, IH), 6.40 (d, J = 2.5 Hz, IH), 6.51 (br s, IH), 6.98 (dd, J = 3.6, 1.3 Hz, 
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IH), 7.13 (dd, J = 5.0, 3.6, Hz, IH), 7.46 (dd, J = 5.0, 1.3 Hz, IH); APCI-MS (m/z): 
263 (M-H)-. 

[^WJ2 7 5] 

6— [2- (2-t KT3=3i=-iy3^ fdri^) -4— (2-^^^/^) 

1 , 3 - /l^ ({h-^il^ 2 7 5) 

(X@l) ^W>J2 3 5(DXa2 ^l^^t^bT. mmmi 7 A(DJlU2X^nhtlf:i2 
-^u^- 4.—=^=f-;V-l, b^i^^ b -3— {2- [2— (t" 

h^t F:nt°7:/-2--l'/V';^^iX) ocbdrix] :x.^;v] (140 mg, 0.29 

mmoD t^h. t^^^ ( h y :7a:.^/V7}s;^:7^ ^) /^^>?r> A(n)v^^ n U K (200 mg, 

0. 29 mmol) *5 J;tK b U ( 2 -^zcrn/i.) (0.3 mL, 0.95 mmol) ^ffiV^T. 
-4 1 , 5-1^^;^ (7« Y^-^?^ V^l^) -3- {2- C2-(7^h^tKn 
f^^-- 2--l'/l/:^^iX) 3^ - 2 - (2-^::r^=/P)-<:X'^^>' (92 mg, 
66%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 7.35 (dd, J = 5.1, 1.1 Hz, IH), 7.06 (dd, J = 5. 

1, 3.3 Hz, IH), 6.88 (dd, J = 3.3, 1.1 Hz, IH), 6.84 (s, IH), 5.22 (s, 2H), 5.01 (s, 2H), 
4.58 (m, IH), 3.87-3.60 (m, 6H), 3.58 (s, 3H), 3.32 (s, 3H), 2.85 (t, J = 8.0 Hz, 2H), 
2.70 (q, J = 7.3 Hz, 2H), 1.74-1.47 (m, 6H), 1. 15 (t, J = 7.3 Hz, 3H). 

(xm 2) mMm 1 (Dxm4 1 mm^ lt. xfB-i?#bti.fc 4 -^^z^- 1 , 5 - 

;^ h^>^) - 3- {2 - [2 - (f^h^t Kn t"^:/- 2— r7l';^=3rv^) 

^ drv^rc^/l^] ^^/l^} — 2 — (2 — ^j^c:^7V) ^>'if :x (90 mg, 0.18 mmoD /O^ 
fe> y (3.0 mL) 53 J;tJ«4moiyL^'fb7K*(^ 1 , 4 - v^;^-=3ef-^>^^ (l.O mL) 
;g,^V^-C^ i\:-^m2.7 5 (56mg, 70%) ^#fc„ ' 

iH-NMR (270 MHz, CDGls) 5 (ppm): 1.06 (t, J = 7.3 Hz, 3H), 2.57 (q, J = 7.3 Hz, 
2H), 2.72 (t, J = 8.3 Hz, 2H), 3.30 (t, J = 5.0 Hz, 2H), 3.39 (t, J = 8.3 Hz, 2H), 3.51 
(t, J = 5.0 Hz, 2H), 6.24 (s, IH), 6.80 (d, J = 3.5 Hz, IH), 7.02 (d, J = 4.3 Hz, IH), 
7.37 (d, J = 4.2 Hz, IH); APCI-MS (m/z): 307 (M-H)'. 

[^lfeM2 7 63 

Q-^^;V—A- (6 b=^v'- 1 H — ^iJ^V— 7k- 3 --Y/^) ^^^if ;x— 1 , 
3 - v':^— 7k (fb-a^^ 2 7 6 ) 

(Xfe 1)4 — ^^/kl/ y /kixy (3.1 g, 22 mmol) ^-J-^ n n y ^ (lOO mL) 
,v>-r yy"n tVk^^/kT 5: (10 mL, 57 mmol) *5j:tJ«y V^l^^^^^V^ 
m; K (3.8 mL, 50 mmol) ^^IJPxT. mMrQmWmW\^f^o ^mm\^7]^^Mx.X . 

^xi^Y-ffyV ^— mW-^^M-a. >=3ri^ ^-=1/4— 1/2) f^XSM 1 -3^5=-/^- 

2, 4-« (y h=^i/y f=3ri/) -<^^if^^ (3.0 g, 60%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.59 (q, J = 7.5 Hz, 
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2H), 3.47 (s, 3H), 3.48 (s, 3H), 5.13 (s, 2H), 5.17 (s, 2H), 6.65 (dd, J = 8.3, 2.5 Hz, 
IH), 6.77 (d, J = 2.5 Hz, IH), 7.04 (d, J = 8.3 Hz, IH). 

(2.9 g, 13 mmol) ^N, N- v^p^ ^/V^^i^/l/i^T ^ K (50- mL) ic^^lfb. N-y^x=i^:L 

fi<-r^ K (2.5 g, 14 mmol) ^M^x. muxmmmw^f^. ^Hb^m^mmTxm. 

>'=l/9~l/4) tilTW^b. 1 -cn^/U- 2, 4-t*y5. (t? >=3e-v-;p« h^a^ 

>X) (3.7g,93%) ^#fCo 

iH-NMR (300 MHz, CDCla) 5 (ppm): 1.17 (t, J = 7.5 Hz, 8H), 2.54 (q, J = 7.5 Hz, 
2H), 3.47 (s, 3H), 3.52 (s, 3H), 5.16 (s, 2H), 5.19 (s, 2H), 6.92 (s, IH), 7.28 (s, IH). 

(Xms) _hfa-e#btLfc 5 -:7^a^- 1 -^^71—2, 4-tf;^ (^ h=3r 
-<:/-e:/ (570 mg, 1.9mmol) b ^ t Kn:7^^ (15 mL) \z:mU\^. -78°C 
-e^#b7'^>e»Sb> 1.5mol/Lii->^^/l/y f^?>AOn-^=^f-^^?j^ (1.9 mL, 2.9 mL) 

(430 mg, 2.8 mmol) ^5!jIIX.TlB#rBW# bfCo UMm\^mvmA\ir iy^==-t7 J>^MW0, 

!>A7K^^^«^5fc#■bfc^t^-.^7K^^■:^ b y r>i^-c«*bj#^^^^^ffT-eW5&bfc„ 

(30 mL) j^tJ^-.iJ' nA^t:°y v^c:^t^7A (i.o g, 2.7 
mmol) ^?U-ei8^^^#bfc„ ^J^^^'^i^*:^^— 7^yl-T'#IRb. -fe^-T 

b^^iibT^iiibyto ^t?^^«iffT-e«*ib. #btLfcas^i/y :^<5^V^:;^7^i.^n 

b i^'^ — (g^^^^/Wn— v=3^i^i^=l/4~l/2) tZlTlt^b. 5 2 , 

bi^ (450mg, 65%) ^#fCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.19 (t, J = 7.6 Hz, 3H), 2.62 (q, J = 7.6 Hz, 
2H), 3.31 (s, 3H), 3.50 (s, 3H), 3.84 (s, 3H), 4.96 (s, 2H), 5.24 (s, 2H), 6.56 (dd, J = 
13.5, 2.5 Hz, IH), 6.73 (dd, J = 8.6, 2.5 Hz, IH), 6.86 (s, IH), 7.37 (s, IH), 7.66 (t, J 
= 8.6Hz, IH). , 

(X5g4) _hlB-e#btLfc 5-^^/1/- 2, (7^ b =3r->7? f =3r V) 

= 2 — y'/l/;^t3 — 4 — 7< hdf-v'y'3:.-/V=<5r h (20 mg, 0.069 mmol) '^=^'^ J — 
jv (2.0 mL) \zMM\^. t Yy^^y • 7kfP#) (0.05 mL, 1.0 mmol) -^M^X. SUf^iS 

m~^x\'mwm:W\^tL. Km^^m±r^xwm\^. ^h^t-cm&^j^'^mnm^ 

h^'yy^ — (i^^^^/Wn-^=¥f-^=i/i) KxmM:\^. (6- 
^z-^^- (I4mg, 55%) ^#fc„ 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.20 (t, J = 7.5 Hz, 3H), 2.65 (q, J = 7.5 Hz, 
2H), 3.34 (s, 3H), 3.53 (s, 3H), 3.85 (s, 3H), 5.09 (s, 2H), 5.26 (s, 2H), 6.70-6.81 (m, 
2H), 7.05 (s, IH), 7.47 (s, IH), 7.67 (d, J = 8.8 Hz, IH). 

Z-y()V) -2, 4-t';^ (^ Y-^-^:^ y^-y) (14 mg, 0.037 mmol) 
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^ J —)V (1.0 mL) 4mol/L:^'fk7K*(D 1 , 4 - v^;^^1^ - (l.O mL) 

-eM* #btbfca^Sri5' n n TjN/l-A-e^^'fb b. {b-a^i^ 2 7 6 (10 mg, 95 %) ^ 

iH-NMR (270 MHz, CD3OD) 8 (ppm): 1.12 (t, J = 7.6 Hz, 3H), 2.63 (q, J = 7.6 Hz, 
2H), 3.94 (s, 3H), 6.56 (s, IH), 7.01 (d, J = 2.2 Hz, IH), 7.05 (dd, J = 9.2, 2.2 Hz, 
IH), 7.54 (s, IH), 8.02 (d, J = 9.2 Hz, IH); ESI-MS (m/z): 285 (M+H)+. 

--J:^—;V {it^m2 7 7) 

(TM 1 ) MMW'i 2 7 6 (DXfS 3 t mm\^ bT. HJfeM 2 7 6 (DHU 2 ttfc 5 

— yx2^- I -^^/U- 2, A — 'ify^ (t^ b^v^T^ b^Sriy) --i>'if>' (420 mg, 1.4 
mmol) ^^h. 1.5iaol/Ln-y''f-/l-]) J^COn-^^-^^mm (1.4 mL, 2.1 mmol). 
2 — :7/^;rn — 5 — ^ h u XT /U^^ ]i K (280 mg, 1.7 mmol) io^UT b 7 t K 
a:7^^ (15 mL) ^fflV^T. ^#fCo $ b J3:#btbfc'fb-a'#»^-:^' n A^f y 

A (750 mg, 2.0 mmo D JztKv^iJ' x^u^i^l^ (15 mL) "C^a b. 5 -^^/l— 
2, 4 — }f:^ (^ b=3r>/7« h^rv^) :7ai:=^/U= 2 — :7/l^^i3 — 3 — ^ b D :7cii^7^= 

<5r b ^ (160 mg, 29%) ^#fCc 

iH-NMR (270 MHz, CDCI3) 6 (ppm): 1.22 (t, J = 7.5Hz! 3H), 2.64 (q, J = 7.5 Hz, 
2H), 3.23 (s, 3H), 3.50 (s, 3H), 4.88 (s, 2H), 5.26 (s, 2H), 6.85 (s, IH), 7.23 (t, J = 
8.9 Hz, IH), 7.61 (s, IH), 8.33 (m, IH), 8.46 (dd, J = 5.7, 2.7 Hz, IH). 

(Xm 2). 276 0X^4 ^ bX. _h|B-e#btl.fc 5 -^^/V- 2 , 4 

-t';^ (p< b^i^-p^ b^v^) :7-3^=/^=2-:77^;e-n — 3— ^ Kn:7 3ic:^/i^=<5r b:/ 

(55 mg, 0.14 mmol) t K^v^^ • TKfn^ (0.05 mL, 1.0 mmol)., h^^^>' (l.O 

mL) *3 it)?:^!^/— 71/ (1.0 mL) ^^V^T. 1 — ^^/l/- 2 , 4 - If ;^ (t^ h^-^?^ 
b^v-) -5— (5 h n- 1 H--Y 3 --^/l/) ^^^if :/ (37 mg, 

68%) ^UfCo 

iH-NMR (270 MHz, CDCls) 5 (ppm): 1.16 (t, J = 7.4 Hz, 3H), 2.66 (q, J = 7.4 Hz, 
2H), 3.41 (s, 3H), 3.57 (s, 3H), 5.15 (s, 2H), 5.32 (s, 2H), 7.15 (s, IH), 7.20 (d, J = 
9.2 Hz, IH), 7.51 (s, IH), 8.20 (dd, J = 9.2, 2.2 H, IH), 8.88 (d, J = 2. 2 Hz, IH). 

(xfs 3) mmm i (^xe4 1 mmi^ bx. _Lfax#bixfc i 2, 4 - if 

(7^ h=3ri/^ -5- ( 5 h n - 1 H--f ^^^V— /l— 3 --f/l^) -<^^ 

if'^ (37 mg, 0.096 mmol) ^^h.4molfL-&4t7i<^(D 1 , 4-i^:t^'^>Wm (l.O mL) 
^^X^?^^ (1.0 mL) ^ffiV^T. jt-^'J^2 7 7 (25 mg, 87%) 

iH-NMR (300 MHz, DMSO-ds) 6 (ppm): 1.13 (t, J = 7.5 Hz, 3H), 2.51 (q, J = 7.5 Hz, 
2H), 6.56 (s, IH), 7.35 (s, IH), 7.68 (d, J = 8.4 Hz, IH), 8.16 (dd, J = 8.4, 1.6 Hz, 
IH), 8.89 (d, J = 1.6 Hz, IH); ESI-MS (m/z): 300 (M+li>. 
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immm 27 si 

(X5g 1 ) 4 - Ji^/W y/l^iX y — /l^ (10 g, 73 mmoD ^T-fe b (250 mL) ^3::^^? 
j^^^ y 1^-^ (30 g, 220 mmol) iS^Xl^itT V (15 mU, 170 mmol) ^IjH^X^ 

^;V^>-^y (I5g, 95%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.17 (t, J = 7.5 Hz, 3H), 2.60 (q, J = 7.5 Hz, 
2H), 4.49-4.53 (m, 4H), 5.24-5.30 (m, 2H), 5.37-5.46 (m, 2H), 5.99-6.31 (m, 2H), 
6.42-6.46 (m, 2H), 7.03 (d, J = 7.8 Hz, IH). 

(X@ 2) ±|B-e#btLfc 2,4- (T y - 1 -=^^7i^^'^^:y (10 g, 

47 mmol) ^N, N- v^t^ 3: K (50 mL) \Z.mM\^. ^^v^^^fbU (8.0 

mL, 86 mmol) ^Mx.x. s(i°cxi2mmmw\^tL. ^]^^m^m±.'rxmm\^tz.^^. n 

-e^M :^^^teT-e©-^ bfco # b ttfcB^ * V y :^ ^Vi-;^7 -7 A ^ n b r^^^^ 
:7^— (g^m^^/Wn— ^=¥-y-^-=l/9~l/4) ^^Tlti^b. 2, 4-tf;^ (ry/i'^^ 
i/) - 5 —:x.=}-)V^)yXT7V^M K (10 g, 89 %) ^#fCo 

iH-NMR (270 MHz, CDCIs) 5 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.60 (q, J = 7.5 Hz, 
2H), 4.14-4.64 (m, 4H), 5.30-5.35 (m, 2H), 5.40-5.48 (m, 2H), 6.00-6.12 (m, 2H), 
6.39 (s, IH), 7.65 (s, IH), 10.4 (s, IH). 

(xm 3 ) ±IB-t?# b 2 , 4 - If ;^ (T y JV-^-^x^') - 5 - ^^yl--<>'XT/l/T' 
l: K (4.0 g, 16 mmol) ^tert-:^^^ 7 —/V (50 mL) ^ n nr ^ ^ (10 mL) }i 
tK (10 mL) (Om^mmzMm\^. y ^/^tK*-^ f y -^-^ (3.9 %, 33 mmol) j:t)« 2 
_ 2 -:7^7" ^ (8.0 mL, 76 mmol). mMmW. (4.5 g, 50 mmol) CiO;tT. 

36P#fBW#bfc. ^J^?l^^^tffT-caiibrcft> #P.ti.fcMt3:imol/L;^^»x. 

1/— V (@^^^^/Wn-^=3{^f-i/=l/4) 2, 4-t';5^ (T y /^;^=3f^-v') -5 
- (3.8 g, 90 %) ^#fCo 

iH-NME (270 MHz, CDCla) 8 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.62 (q, J = 7.5 Hz, 
2H), 4.61-4.58 (m, 2H), 4.74-4.77 (tn, 2H), 5.31-5.51 (m, 4H), 5.98-6.13 (m, 2H), 
6.46 (s, IH), 7.94 (s, IH). 

(Xa4) ±lB-e#bnfc:2, 4-tf;^ (Ty/V:^^i/) - 5 -^^7l^m#^ (300 
mg, LI mmol) ^^^x/m'C'!) (5.0 mL) tcl^^^fb. 0-^7^.^ I/^-i^^T 5: (150 
mg, 1.4 mmol) SrJP;tTs 2B#m#LfCo ir^%^m\:.'!) l^-^m±.yX^^\^fzML. 
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:3rf-:/=i/9~i/4) iciT^K bs 2 , 4 - tf (T ^ /^;^=3f-e/) - 5 - (-^^^yv 5: ^ 

/l^- 2 -^/V') - 1 (311 mg, 86 %) ^#fCo 

iH-NME (300 MHz, CDCls) 5 (ppm): 1.21 (t, J = 7.5 Hz, 3H), 2.68 (q, J = 7.5 Hz, 
2H), 4.57 (m, 2H), 4.74 (m, 2H), 5.29-5.54 (m, 4H), 6.01-6.21 (m, 2H), 6.50 (s, IH), 
7.18-7.21 (m, 2H), 7.51-7.54 (m, 2H), 8.34 (s, IH). 

(Xms) ±fB-C#btL/c2, (rP/V:^^iX) -5- (-O-^Z-T ^ ^5^^— 

/l^- 2 -^/l') - 1 -cn^/V^^H^'^' (47 mg, 0.14 mmol) ^v'iJ' (3.0 
mL) ^zift^f L.-78°C-^W#b/^:«S^1.0mol/L:ft:'fb#^>'(7)n---^f->'tMt (0.5 mL, 

0.5 mmol) ^M^x'. 2o^MmwL.f^o Rmm\^^^i]\i :^x^ mm^mTi^m^ h V ^ 

(g^m^^/Wn--^=3(-f->'=l/2) j3:T#t^b. ^h^m2 7 8 (29 mg, 82%) TWCo' 

iH-NMR (300 MHz, CD3OD) 5 (ppm): 1.25 (t, J = 7.5 Hz, 3H), 2.62 (q, J = 7.5 Hz, 
2H), 6.43 (s, IH), 7.21-7.18 (m, 2H), 7.54-7.51 (m, 2H), 7.63 (s, IH); APCI-MS 
(m/z): (M-l-H)+. 

--J^—;V{.i\:^m2 7Q) 

(xs 1 ) m^m 2 7 8 (Dx@4 ^ i^^t^ b-c. mMm 27s (d:im 3 -e# bttfc 2 , 

4 - (r y — 5 — (130 mg, 0.50 mmoD i^h^ N— 

az^7k-o-7;n^l/>'v?T5; (llO mg, 0.60 mmol) J;tJ«:^=¥v'it'fli U ^ (5.0 
mL) ^fflV^T. 2, 4 - If ^ (T y -1-3^^/^-5- ( 1 - :7 a:: 
5: ^^'y Wl/- 2 — ^/V) (140 mg, 69 %) Sr#/to 

iH-NMR (300 MHz, GDCI3) 8 (ppm): 1.19 (t, J = 7.5 Hz, 3H), 2.65 (q, J = 7.5 Hz, 
2H), 4.05 (m, 2H), 4.47 (m, 2H), 4.97-5.07 (m, 2H), 5.27 (m, iH), 5.40 (m, IH), 5.57 
(m, IH), 6.02 (m, IH), 6.22 (s, IH), 7.22-7.40 (m, 8H), 7.46 (s, IH), 7.88 (m, IH). 

(X© 2 ) mMm 2 7 8 (Dxm 5 1 w\m^ bTs -hiBT*# tLfc 2 , 4 - If (T y 

-i-ozf^/i^-s- (i-:7j.^/k-<>-y^ 5:i5^y— /i/-2-'</^) 

irV (140 mg, 0.34 mmol) 1.0mol/L:i:'ft:7}^'7 :/On— ^^^^-y-^/^^^ (l.O mL, 

1.0 mmol) *5 j;t5v'i5^ uu^^^ly (5.0 mL) ^>ffiV^T. -fb^i^ 2 7 9 (83 mg, 73%) 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.21 (t, J = 7.3 Hz, 3H), 2.20 (q, J = 7.3 Hz, 
2H), 6.37 (s, IH), 6.62 (s, IH), 7.00 (d, J = 7.6 Hz, IH), 7.13-7.27 (m, 2H), 7.33-7.36 
(m, 2H), 7.55-7.66 (m, 4H); APCI-MS (m/z): 331 (M.+'HY. 
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LmM¥\ 2 8 0 3 

5- { [ (4R, 5R) -4, ( t K n ^ i/^^ -1, 

-^ij^ 2 8 0) , • 

mMm2 3 0-e#bti.§fll'^^2 3 O (79.6 mg, 0.240 mmol) ^"r f ^ t Kci:7 
(10 mL) MMmm-r MJ >>A (48.? mg, 0.538 mmol) *5 J;t>^;^7l/:7 

r ^ (102 mg, 1.05 mmol) ^M:^X. mU-X^2mmmWVrCo SJi&^^i^J^t^fP 

i^-e^^U ^^^^ff TT'^* bfco #btbfc^^Sr^m^iSi5'o>^ ^^/^:7^- 
(i5^ n DTjN/kA/^ iJ'/— /W7K=100/10/1) ^^T*»^L> ^\:,^S^2 8 O (22.7 mg, 26%) 

iH-NMK (300 MHz, CD3OD) 8 (ppm): 2.88 (d, J = 5.4 Hz, IH), 3.40-3.60 (m, 5H), 
3.70-3.80 (m, IH), 5.28 (t, J = 5.4 Hz, IH), 6.45 (s, IH), 7.16-7.42 (m, 5H); 
APCI-MS (m/z): 365 (M-H)". 

[^JiM 2 8 1] 

5 - { [ (4S, 5S) -4, (t Fn=3fe/;^f^/i/) - 1 , 3_e;?;^dry^ 

1 , 3 - v?;^— 71^ (fb-a^J^ 2 8 1) 

(X@l) 1 (DXS3 i:TO(3:U-C. ^J£M2 3 30XfS4-e#e>tL6 1 , 5 

-tf^ (-<^/v^/V^=3rv') -3- {[(43, 5S)-4, 5 - 1^;^ (^^'v^/P-;^-^ 

-1, 3-v^;^=3ry^^-2 f/1/] 7^ ^71/} -4-^^7U- 2 -3— K^^"^ 

(540 mg, 0.70 mmoDs 2 - ( 3 — t Kn ^v^:7 o^^/l^) -4, 4, 5, 5 -y^ h 
=7 1 , 3 , 2 - v^::e^=3rf-7j? n ^ (32 mg, 1.5 mmol). ^^^ir A (98 mg, 

3.0 mmol) SoitJ^tf^^ ( h ]J -o- b y /V:^:^ :7 ^ >-) /-^^ Mlt)i^^ ^ V K (30 
mg, 0.038 mmol) ^>ffiV^T. 1, 5-\f:^ (^>'v^7^^=3rv') -3 - { [ (4S, 5 
S) — 4, 5 — \f:^ (•^>'>^/^;^^v') —1, 3 — v';^^y 2— -f/V-] 7< ^/l^} 

— 4—^^/1^— 2- (3 — t Kn=3r-^:7cc::^/l/) ^^/if^- (330 mg, 64%) ^#fCo 

APCI-MS (m/z): 737 CM:+H)+. 

(Xfe 2) ^Ji^J 2 18 OX^ 3 t bT> _h|BT?#e>t^fc 1 , 5 - tr>^ (^>' 

v'/V;r=3rv') -3- { C (4S, 5S) -4, 5-1^^ (^^i^/P:^=35^v') -1, 3 
-v^:^^y^^^- 2-^/1^] ^5^/1/} -4-^5=-/l— 2- (3 — t Kn ix:7:3i:::^/l/) 
-^^if^- (330 mg, 0.45 mmol) ^"t" h^t Kn :7 7 (10 mL) i(l'MMl^. 10%^<9. 
v^T>A^^ (110 mg) ^Jn;tT. 7K*JPJ3ET (p.35MPa). mm.-VlimmmWVfc. R 

"y-y-i— (:^ n n 7js7VA/p« ^ / — /^=l/0~20/l) J-TftM ^b-a^fe 2 8 1 (129 mg. 
76%) ^#fCo 

iH-NMR (300 MHz, DMSO-de) 5 (ppm): 0.99 (t, J = 7.2 Hz, 3H), 2.57 (q, J = 7.2 Hz, 
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2H), 2.62-2.70 (m, 2H), 3.30-3.44 (m, 4H), 3.54-3.64 (m, 2H), 4.70-4.84 (m, 2H), 
6.33 (s, IH), 6.44-6.54 (m, 2H), 6.58-6.66 (tn, IH), 7.09 (t, J = 8.0 Hz, IH), 8.54 (s, 
IH), 8.99 (s, IH), 9.17 (s, IH); APCI-MS (m/z): 375 (M-H)". 

immm 282] 

5 - { [ (4S, 5S) -4, Kri^v-T^^/I/) -1, 3-i>^^y^ 

^—2—^7^3 - e —^^/U— 4. — (3 — :7/^;^a :7ai^/^) 1, 

3 - v^;^— /l- (fk-a^^I 2 8 2 ) 

• (XfS 1 ) HJSM 1 (DJIU 3 ^ IWI^^z: bT. I^Jfe^J 2 3 3 ©Xf^ 4 -e# tbS 1 , 5 
-tf;^ (-<:/v^/l/;r^>') -3 - { [ (4S, 5S) -4, 5 - tf ^ (-<>-v^/V;^^ 
—1, 3 -v^^^y^>-- 2 — /l^] ^^/l^} — 4 — ^^/V— 2 - 3— F^^if 
V (270 mg, 0.351 mmol) d^fe^ 3 — y/P;^a 17 (103 mg, 0.736 
mmoD. ^m-^-y^y^ (492 mg, 1.51 mmol) *5j:tJ«l:^'^ ( b U — o- h P /V'tKJX ^ 
:/) /N-^v^T^AdDv'iJ'n y K (15.0 mg, 0.0191 mmol) ^^V^T^ 1, (^ 

^v'/i^;^^-:^) -3- { [ (4S, 5S) -4, i^>i:^/\^:t^iy) -i, 

^V^^- (I42mg, 55%) S:#fCo 
APCI-MS (m/z): 739 (M:+H)+ 

aLU2) ^m^'Ubtit^i, 5-1^^;^ -3- { [ (4S, 5 s) 

- 4 , 5 - tf ^ C^i/ v?/l/;^'35^iy) - 1 , 3 — y 7 i^- 2 — T /l^] ;^ 5^/1^} - 

4 — o^'^^/k- 2 — (3 — :7/l/;^n :7 ji^/V) (141 mg, 0.191 mmol) h 

Kn:7^^^ (10 mL) t^?^j||L. 10%/^°^ v^^^i^;^* (60 mg) ^M:z.X. Tk^M 
JET (0.35MPa). ^S.-TrllH#rBm# bf^o S^&^-B^ii^^iiii «^l^ffiT-t?lftli 
bfco # btL feats ^^Sc^S ^ n-r h^^'^y^— (y n n7}N7l/A/p« /WtK 
=100/10/1) iZ.xmm 'fb^il^ 2 8 2 (45.5 mg, 65%) ^#fc„ , . 

iH-NMR (300 MHz, DMSO-de) 6 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.45-2.62 (m, 2H), 
2.66 (d, J = 5.4 Hz, 2H), 3.25-3.50 (m, 4H), 3.50-3.75 (m, 2H), 4.70-4.80 (m, 2H), 
4.84 (t, J = 5.4 Hz, IH), 6.37 (s, IH), 6.80-7.20 (m, 3H), 7.25-7.40 (m, IH), 8.74 (s, 
IH), 9.10 (s, IH); APCI-MS (m/z): 363 (M-H)". 

immm 2333 

5- { [ (4S, 5S) -4, 5-tfyi (t Kn:3r-:xy5^/l/) -1, 3-i^:^^y^ 
2—^/1^3 ^^/l^} —4— (3, 5—i^y^^^l^>^^:^M — 6 —^^/l<^:y^l^ 

- 1 , 3 i^t^^ 2 8 3) 

(xm 1 ) mmm i coxm 3 1 mm^^ lt^ ^jiFd 233 (djiu 4x%hti^ 1 , 5 

-Ify: (^:/i?/V;r=3riy) -3- { C (48, 5S) -4, (^^^v'/V;^:^ 
V) - 1 , 3 - v^;^=ar y ^ 2 — f 71^3 y ^^1^} - 4 -o^^/i/- 2 - 3 — K^^if 
;x (270 mg, 0.351 mmol) 3, 5- v^y ^/l^y /i/7}^^n (ill mg, 0.740 

mmoDs M^^^y^^ (492 mg, 1.51 mmol) d3J;-a«tf;^ ( b p -o- h y/^:^;^^^ 
/-?^v5T>i>,(n)v^y n y K (15.0 mg, 0.0191 mmoD %^V^T. 1, 
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^v^/l/^-^-^) - 3- {[(48, 5S)-4, 5-1^';^ (■^>-J/V:t:^-^) -1, 
S-v^^^^y^^'— 2— f/l^] ^^/l^} -2- (3, 5 -v^^^7l'P^ai=/P') -4- 
ji^/l,^^-^^^ (I61mg, 61%) ^#fCo 

APCI-MS (m/z): 749 (M+H)+. 

(■XM 2 ) _bfB-^i# b ttfc 1 , 5 - 1-;^ (-<^/ v^/V;^^-» - 3 - { [ ( 4 S , 5 S ) 
-4, 5-1:^;^ (^Vv^/I/^^iX) -1, 3 -v^;r=3ry.^^/— 2 — f/l^] y ^/l^} - 
4-^^/1—2- (3, 5 - 7^^/1-5' ct^/l/) ^i/if^/ (161 mg, 0.215 mmol) ^ 
Kn:7 7V (10 mL) 1<z:mM\^. 10%^<9 i^^ J>^mm (60 mg) ^iinx.T. tK 

*;!]pjET (o.35MPa). mm.x-iimmmwi^tLo R}t^m^m^mm\^. mm^mj±Tx- 

7K=100/10/1) J3:T**^Ls it^m2 8 3 (77.4 mg, 93%) ^#fCo 
APCI-MS (m/z): 387 (M-H)". 
[HMM 2 8 4] 

4- [3- (r-fe^7^T5:y) :7 3^=/i-] -5 - { [ (4S, 5S) -4, 

(t Kndr-iXT^^/U) —1, 3 -v^;^-^y ^ ^— 2 — >r/^] ^ ^/W - 6 — J^^/l^^ 
^-^^^^-1, 3 -v^:^— ({^-0-^2 8 4) 

(X^ 1 ) l^'ifeM 1 (DTM 3 i: LT. ^JSM 2 3 3 (DX^ 4 Tit i^tl^ 1 , 5 

{-^l^i^/l^::^^-^) -3-{C(4S, 5S) -4,.5-tf';^ (^i^v^/^;:^^ 
ix) -1, 3 — v^;^=¥y 2— ^71/] — 4 — ^^/v— 2 - a— K^:/-^' 

(860 mg, 0.468 mmol) t^h. 3 —T'^'f-zl-T % / :ru:=.;\yy^n l^m (176 mg, 

0. 983 mmol). (661 mg, 2.03 mmol) ^^Xl^f:^ ( h ]J -o- MJ y^Tjs 

/N°^i>i>Aai)v^^n y K (18.0 mg, 0.0229 mmol) ^>^V^T. 2- [3- 
(T^^/l/T^y) 7ccc:^/V] -1, {-^l^-J^V:^^-^) — 3 - { [ (4S, 

5S) -4, (^>'v'/l';^=3r-:x) -1, 3 -v^;^=3^y^>'— 2-'f/U'] 

/U} -4-^^/k^:/if>' (233mg, 64%) Sr#/Co 

APCI-MS (m/z): 778 (M-i-H)+. 

(Xfl2) _hfB-e#fctl.fc2- [3- (Tir^/l-r ^ y) y^^^yl^] -1, 
(^^^v^/k;^:35^iy) -3 - { [ (48, 58) -4, 5 - tf ;^ (^^^v^/l/;:^ =¥->-) - 

1, 3-i^:^=3{^y9^^— 2--f/l^] y^7V} -4-^^/l'"^>'-^^>' (233 mg, 0.300 
mmol) SrT^b^tKnrr^^' (10 mL) tc::^jll?bs 10%^N°7i^!> A;^^ (54 mg) -^iM 

^x. T^mMmr (o.35MPa)s m^ximwmw\^ftLo ^^^u-^m^mMi^. mm^ 

y — /WzK=100/10/l) ICTltML. j[:-^m2 8 4: (80.4 mg, 64%) ^^tZo 

iH-NME (300 MHz, DMSO-de) 5 (ppm): 1.01 (t, J = 7.2 Hz, 3H), 2.03 (s, 3H), 
2.40-2.80 (m, 4H), 3.20-3.50 (m, 4H), 3.50-3.60 (m, 2H), 4.70-4.85 (m, 3H), 6.35 (s, 
IH), 6.70-6.80 (m, IH), 7.15-7.35 (m, 2H), 7.40-7.60 (m, IH), 8.62 (s, IH), 9.03 (s, 
IH), 9.83 (s, IH); APCI-MS (m/z): 418 (M+H)+. 
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2 8 5] 

5- { [ (4S, 5 S) -4, (t Kn=3r-i/7«^/^) -1, 3-v^;^=3ry^ 

(X@. 1 ) 2 18 (DXm 2, l^ilfc LT. «M 2 3 0 xm 3 -e# btbS 2 - 

[3, (^>'>?7V;t^v') - 2--:7c3zr=-yl/:7 3^^/H ^^-^ ;V (2.35 g, 5.76 

mmol) t-^h. (-) - 1, — ^^v^/l^-L- M^-T /V (2.61 g, 8.64 
mmol) *Dj:t)«DL— 1 Q —^l^y r—y^^^^^-yWi (401 mg, 1.73 mmol) ^ffiV^T> 
3, {f<>^JlV:^-^%/) -1-{C(4S, 5S)-4, (^^-j;^ 

;V^^-y)-\, B -i:^:^^yv ty- 2 -4 ^l^T^^/^} - 2 --7 a:u:^/l^^:yifl^ (2.64 
g, 66%) Sr#fCo 

APCI-MS (m/z): 693 (M+H)+. 

(XS2) XfB-e#b^fc3, (-i^-v'/V;^=3rv') _i_ { [ (43, 5 S) 

-4, .5-lf;^ -1, 3 -Z^:^^y '7>'- 2-4 y^^M — 

2-y :^^;V^y^-y- (868 mg, 1.25 mmol) h^t Kn:7^^ (5 mL) \Z:MM 
10%^^7v^!>-^;^* (400 mg) ^AP^T, 7K**DffT (O.SSMPa). ^M-Cll^^l 

i5^n->-bi/^:7^— (>J7 n a 7}n/1/ ^ / — 7W7K=100/10/1) dXlt^b, 5 -{[(4 
S, 5S) -4, (t Ko^v-,;^^/^) -1, 3 ^ ^ ^- 2 -^/l-] 

7« ^/i-} - 4 - :7 cr. =^;v^iy^ 3 - v^;^— /l^ (154 mg, 37%) ^#fCo 

APCI-MS (m/z): 331 (M-H)". 

(X^3) Xtfi-e#fetl.fc5- { [ (4S, 5S) -4, (hKn^rv-T^^ 
yi^) -1, 3-Z>:t^y^^y-2-4^i^l y-^M - 4 -:7:nc:^/k^^if ^- 1 , 3 
— i^ir—Jf^ (154 mg, 0.463 mmol) h ^ t Ko^'^^ (10 mL) *5 J: tJ«7K (4 mL) 
'MMM'^-^ V y (88.9 mg, 0.983 mmol) =t rJ«;^/v:7 r 5 ^W. (138 
mg, 1.42 mmol) ^JP^T. SMTrlS^Psim^ bfc. ^J^^fM^t/t^iiafP^^^TK*^ h 

^ / -/W7K=100/10/1) JeiTlS^b. 'fb'a^#l2 8 5 (80.4 mg, 47%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 2.60-2.85 (m, 2H), 3.20-3.70 (m, 6H), 
4.65-4.85 (m, 2H), 5.12 (t, J = 5.3 Hz, IH), 6.54 (s, IH), 7.20-7.40 (m, 5H), 9.20 (brs, 
IH), 9.91 (brs, IH); APCI-MS (m/z): 365 (M-H)". 

\MMm 2 8 6] 

5- { [ (4R, 5R) -4, .(t Kn ^v-p? ^/l') -1, 

2 -4 JV\ - 6 -^^7V-4— (3 — P« ^^>^:7^::^/^) ^^z-^^^^- 1 , 

3 - v^;e— /l^ ({b^i^ 2 8 6) 
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(X@ i ) MMWi 2 18 (DXfS 2 t UTs l^lfeM 2 3 3 <DX@ 2.^^#b 2' 

- [ 3 , 5 - t';^ (^^-v^/W;^^^^) - 2 -:3z^/^:7c^::^i/^] /i^ (2.10 g, 5.82 

mmop 7!}>h. (+) - 1 , 4 - v^-O-^^-v^/V-D- > (2.64 g, 8.73 

mmol) :j3j:OTL-l O -;t;>':7T^;^/l^*^^^ (406 mg, 1.75 mmol) ^ffiV^T. 
3, (^i^v^7^:^=3ri/) -1- {■[, (4R, 5R) -4, 5 - tf ;^ (-<^/v^ 

/U^^-y) -1, 3-Z>:t^yy^^- 2-4/^1 y^f-M — 2-^^/1-^ ^^if^/ (1.35 
g, 36%) ^#fc„ 

APCI-MS (m/z): 645 (M+HK 

(XfS 2) I^JSM 2 3 3 0X^4 t mm\^ UT. _h|B-t?#e>ttfc 3 , 5-}f:^ (^l^ 
v^/l-^r^^X) -1-{[(4R, 5R)-4, 5-}f:^ (^>'v^/^:^=ar-» -1, 3 

— v?;^=3ry^^— 2— 'fyl^] ^^/W — 2 — ^ii^/l^-^^-^^' (1.35 g, 2.10 mmol) 
fe. 3 »>* (640 mg, 2.52 mmol) ^^XI [tf ^ ( MJ :7/l/;^n Tir f 3 — K] 
-<^if (1.10 g, 2.56 mmoD ^;BV^T. 1,5- (-<:/v^/V;^=^v') - 3 - { [ (4 
R, 5R) -4, 5 — tf^ - 1 , 3 — v^:^=3f- y ^ 2 — { /W] 
^ ^/l-} - 4 2 - 3 — F^^-e^^- (1.01 g, 63%) ^#fCo 

APCI-MS (m/z): 771 (M+H)+. 

(x@ 3) mmm i (dtm 3 1 mm\^ ut^ iSBT^tbttfc 1 , 5 - tf c^^v^/v 

;t-^v^) -3- { C (4R, 5R) -4, 5 - If ;^ (-<>->^/U:^^-y) -1, 3 -v^ 
::t-^y 2 --f 71^] y ^/l/} — 4-^^/V- 2-3— K^i/-^^^/ (500 mg, 0.649 

mmol) ii^h. 3-7^ h^i/:7:x:^/l/#n^/^ (207 mg,, 1.36 mmol). ^^irv/^7i^ 
(910 mg, 2.79 mmol) ^XX^lf:^ ( -o- :7 ^ i/) v^!^^ ^aDv^^ 
n y K (26.0 mg, 0.0331 mmo]) Sr.^V>T. 1, (^^/v'/k:^^^^--:^) -3- 

{. [ (4R, 5R) -4, (^:/^;^/^:^=3{^iy) -1, 3 -v^^^^y ^ 2 

— f/l^] ^^/l^} — 4— ^f^/l^— 2- (3-p^ b^^riyT'zccn/^) •^iX'^'^' (290 mg, 
59%) ^#fCo 

APCI-MS (m/z): 751 (M+H)+. 

(X@4) X|B-t?#b;Jxfcl , 5-1^;^ (^>'v^/l/:^=5rv-) -3- { [ (4R, 5 R) 
-4, 5-\f:^ -1, 3-v^;e-^y^^^-2--i'/^] ;^^/^} - 

4 — ai^/i^— 2 - ( 3 — 7« h ^v':7ct::^/l/) (290 mg, 0.386 mmol) h 

7fc Kn^^i/ (5mL) 10%^<vi^^AM^ (lOO mg) ^l3Ux.X^ Ti^mUfl 

JET (o.35MPa)s mu-v2immm.n^fco mm^umT-v-mm 

=100/10/1) JdTltMb. ih-^m2S6 (I04mg, 69%) ^m^-o 

iH-NMR (300 MHz, DMSO-de) 8 (ppm): 1.01 (t, J = 7.2 Hz, 3H), 2.50-2.70 (m, 4H), 
3.26-3.46 (m, 4H), 3.54-3.70 (m, 2H), 3.73 (s, 3H), 4.70-4.88 (m, 3H), 6.35 (s, IH), 
6.75-6.85 (m, IH), 7.23 (t, J = 7.7 Hz, IH), 8.60 (s, IH), 9.03 (s, IH); APCI-MS 
(m/z): 389 (ML-H)". 

[^ifef!l2 8 7] 



-252- 



wo 2005/063222 PCT/JP2004/019742 

6_^^^^^_5- { [ (4S, 5S) -4, (I: ^rix^ ^/W) -i, 

('fb-a-^ 2 8 7) 

(Xm 1 ) MMm 2 3 3 OXf^ 4 UT. ^»!J 2 .8 5 (DXg 1 T'# ^ Hfc 1 , 

(-<>'i^/i-;^^->') -3- { [ (4S, 5S) -4, (-<>-i;?7k:^ 
deiX) -1, 3-i^:^^y^>'-2— f/V^] -2-:7cr.^7V-<:/-^^:/ (1.76 g, 

2 54mmo]) t^h. B^m (840 mg, 3.30 mmol) *5J;t)« C^^^ ( b y :77^;^n Tir f 
^,-^) 3^K3 -<>^-^^>^ (1.42 g, 3.30 mmol) ^ffiV^T. 1,. 5-}f:^ (-<^v^7k^ 
^c/) _-3_ { [ (4s, 5S) -4, -i, 3.-^^::^- 

^y^^_ 2-^7k];>{^7W-4-3— K- 2-:7 j:-/V-<:/if:/ (1-52 g, 78%) ^ 

APCI-MS (m/z): 819 CM+B)+ 

(Xm2) XIBT'#bnfcl, - 3-{C(4S, 5S) 

- 4 , 5 - 1*;=?> (^iyi;^/i^:t^iy) - l , 3 - v';^^^^ y ^ ^- 2 — f /v] 7« ^/i^} - 
4_'3_ ]^^_ 2-:7cn^/l--<>'if (1.21 g, 1.48 mmol) ^ti^^^^^^—V^^ (15 
mL) til'^i^f mi^-78°C^^7^*PL-fCo #btLfcmt^e:i.56 mol/L i2--7^f"/l-y 
^.>AO-^=3ff-^^t« (1.42 mL, 2.22 mmol) ^M^X. 5 ^PRlllI?mT«# bfcf^o 
m^fl^r-fe^/V' (0.210 mL, 2.96 mmol) ^JPx.T. I^^^ST'SJ^l 2 BtF^m^^ b/c^i^i^M 

^Qm.it-rhv^j>^7i^mmxmi^i^tL^&. M7KiS^■:^^y -^-^r^^u mm^uj^T 

^rc^/l.=20/l~9/l) ^^XW^bs 4-Tir^/V-l, 5 - If :^ (-<>'v'/l-^=3^v-)_ 
-3- { [ (4S, 5S) -4, (^:/v^/V:^=3f V) - 1 , 3--^:^=3ey7 

^_2— f/l^] T^^^^H - 2- :7 ci.::^/!/^^-^^^^ (l90 mg, 17%) Sr#fCo 

APCI-MS (m/z): 735 (M-l-H)+ 

(Xm3) X|B-e#e^^fc4-T-fe^/l-- (1, 5-M i^-^Z^/U:^^iy)^-3- 
{ [ (4S, 5S) -4,,5-tf':^ (-<lyZ^;V:t^-y) -1, 3-v^^^yy'^-2 

f^V] /^/u} - 2 -:7^^/V-<>'if >- (190 mg, 0.259 mmol) ^V" 1- "7 t Kn:7 

yl^ (10 mL) ^3:^^^?b. 10%/^°^i^!> (140 mg) ^Mx.X. 7kmMmT 

(0 35MPa). mUX2mmW:Wl^f^. ^J^??m^i|^^^tiiibs ^«^S^I^ffT-e» bfcio 

=100/10/1) ^^Tftmb. 'fb'a^i^2 8 7 (106 mg, 100%) ^#fcio 

iH-NMR (300 MHz, DMSO-De) 5 (ppm): 2.45 (s, 3H), 2.50-2.80 (m, 2H), 3.20-3.65 
(m, 6H), 4.60-4.90 (m, 3H), 7.06-7.40 (m, 5H), 9.41 (brs, IH), 9.84 (brs IH); 
APCI-MS (m/z): 373 OVE-H)". 



4, 5-lf;=^ (t: FP=3rv^p«^/V) -1, 3--J:t^y-7 
6— 4— (3 — :*/W'^-=E--l'/V':7:t::^/l/) -^^-^^^ 



mmm 288] 

5- { [ (48, 5 8)- 
2 — f/V] — 
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-1, 3-v^;r-/^' (41i-^^2 8 8) 

OM 1 ) mmn i (d-xm s t mm^ lx. mmm 233 <djiu 4 -e# ^th^ 1 , 5 

-if;^ -3- { [ (4S, 5S) -4, (-<i/v'/i/^=3r 

-1, 3 -i^:t^yv 1^-2-^/1-1 -4-J^^/V-2-3— K^^-M^ 

(1.20 g, 1.56 mmol) 3 -^/U^ /l-'y (490 mg, 3.28 mmoD. 

^m-^-^'y-^ (2.19 g, 6.71 mmol) *3j;t>*t';^ V -o- h /^^^'^ 

Ji>(lDi;?iJ^ n y K (62.0 mg, 0.0780 mmol) ^fflV^T^ 4 -o^^/k- 1 , 5 - (^ 
Vv'/V';r=3r>^) -3- { [ (4S, 5S) -4, 5-tf:^ (^lyi^/u^^iy) - 1 , 
3 _ z;^^^^ y^^_2-^/^]p< ^/W} - 2 - ( 3 - J^n/I^ 5: 71^:7 ^ c:^/^) V (622 

mg, 53%) ^#fc<, 

APCI-MS (m/z): 749 (M+H)+ 

(X@2) _b|B-e#btl.'5 1', (-<>'v'/l/;^=^->') -3 - { C (4S, 5 S) 

-4, (^i^i;'7l';^'^v') -1, 3-i^:t^y9:^-2 — f/P] ^^/l-} - 

4— ji^/P— 2— (3 — 7fs/V^/^:7cc,::^/V) ^>'-S^:/ (640 mg, 0.856 mmol) ^tert 

-:/5^/VT/V3— 71^ (5 mL) 2 - ^ ^/l^- 2 -r/T^^- (5 mL) (D^-^^^^t^lt^^f 

w^mm-r h y a (i.oo g, n.i mmoi). y ^g^zizK*^ b y a (i.oo g, 10.3 

mmol) *5j:tJ«7k (1.0 mL) ^Mx.X. ^taxlOB#ft1S«^ LfCo RJtM-^m^i^yh^M:^ 

-3- { c (4S, 5S) -4, 5--if;^ (^^i;^yi^;e-^v') -1, 3-v';e-^y-7 

^_ 2 — f/i^] ^ ^/k} - 2 - ( 3 -ytj/U-^^iyya:.:^7l^) - 4 - J^^/V^>'if (657 
mg, 100%) ^#fCo 

APCI-MS (m/z): 765 (M+EO+. 

aiU3) ±m~Cnhnfcl, 5-\f:^ (^^^i^/^:^^^^) -3- {L(4S, 5 S) 
-4, (^>^v'/^;r=3r-» -1, 3-v^;^^y^^-2--r/^] 7^^/^} - 

2 — ( 3 —^/U^^^iy^y^:^/^) — 4 — J^^/P^^^if V (217 mg, 0.284 mmol) ^N, 
N - ^/l-7i^/l-AT 5 K (5 mL) li^mM 1 - 1 K n =3f b y r ^-z^- • 

Tjcfb^ (192 mg, 1.42 mmol). 1- [3- (v^7« ^ 7 ) tVl-] -3-^^ 

/^y^;/^;}^^^?-^ 5 (109 mg, 0.568 mmol) jo j:r>^ar ^^^^TjK (0.067 mL, 

0.966 mmol) ^M^x^ muxmmmw\^f^. Rmm^m^yk^M:^x^ mm^-^ 
/^-ettmbf',, ^mm^mum^:.'^ yv ^j>>7KmMxmii^\^ terns mykm^-r hv 

(^drf-i//@^^^^/k=l/l) \ZLXmM ■ 1 , 5 - f:^ (-<^^v'/l^:^=3f iy) - 3 - { [ ( 4 
S, 5S) -4, (■^^i^/U;^=5riX) -1, 3 - v^;^-^^^ y 7 V- 2 — I'/W] 

—2- (3 -:^/W^^>r/^>'cnc=^/^) —A—a:-^/U^:^-^>' (130 mg, 60%) 

APCI-MS (m/z): 764 (M+H)+. 

(xm4) ±fB-e#btbfcl, i^iyz^/^:t^iy) -3- { [ (4S, 5S) 

-4, 5-tf;=^ (^•:/v^/V'::r=¥ix) -1, 3 -v';^=3ry^:/- 2— I'/k] y^^M - 
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2— (S—:^/l^y<^4 ^ 4:—^=^/U^y^l^ (130 mg, 0.170 mmol) ^ 

(5mL) K^M^. 10%^<9i^^ J>>Mm (90.0 mg) ^M:^X. tK 

mMmT (o.35MPa). ^M-e2iB#PBm#bfc. Rmu-^^^mmi^s mm^m^Tx- 

=4/1) t;iT*#Mb. 'fb'a^i^2 8 8 (54.2 mg, 79%) ^#fCo 

iH-N]y[R (270 MHz, DMSO-de) 8 (ppm): 1.02 (t, J = 7.1 Hz, 3H), 2.50-2.75 (m, 4H), 
3.20-3.45 (m, 4H), 3.45-3.70 ,(m, 2H), 4.60-4.85 (m, 3H), 6.38 (s, IH), 7.20-7.45 (m, 
3H), 7.64 (brs, IH), 7.70-7.80 (m, IH), 7.91 (brs, IH), 8.70 (s, IB), 9.07 (s, IH); 
APGI-MS, (m/z): 404 (M-l-H)+. 

imMM 2 8 9] 

5 - { [ (4S, 5S) -4, (t Fndj-v^;^^/!/) -i, 3_-j^;^d^y^ 

1 , 8 - v'::^— /I- (it^i^ 2 8 9) 

(X^ 1 ) MMm 2 8 8 (DXfS 3 LTs HlfeM 288 (DXm 2 b tLfc 1 , 

5 - (^>'-J/ly:t^iy) -3 - {[(.4S, 5S) -4, 5 - (^>^v'/^;^=3r 
v') -1, 3-v?;e-=ary-7>'-2— T/^] - 2- (3-;«7/i^/K^v':7ai=:/k) 

(217 mg, 0.284 mmol) ^^^^ Kn ^af^ix^^y MJ Ti/ 

— /V • ;KfPi^ (192 mg, 1.42 mmol). 1 - [ 3 - (i^^ ^f-JVT 5 / ) :/n fcVl/] - 3 
-a^^;Vl:)}Vi^-J^ ^ K ■ (109 mg, 0.568 mmol) *3 J;t)«40%p^ ^/^T ^ ^CO 

^ y — 7V:^^ft (0.042 mL, 0.852 mmol) ^ffiV^T. 1, 5 - If (-<:/v^/l/;t=¥ v^) 
-3- { [ (4S, 5S) -4, 5 — i.-^^y-J' JV:^-^-y) -1, 3-v^:^^y-7 
^-2—^/1-3 y^/l^} —4-3^^/^—2— [3— (^^7V:*7W-^^^y^) :7cii::^/V] 
(I53mg, 69%) ^#fCo 

APCI-MS (m/z): 778 (M+H)+. 

(X@2) XfB-t?,#&tLfc:l , (-<^-v^/l/:^^v-) -3-{. [(4S, 5S) 

-4, 5-1^^;^ (^>'-:^/^;r^->') -1, 3-v^;r^y^>'-2--i'7^] y^^yi-} - 
4-^^/1-'— 2— [3- ;V) -y zr.=-jV\ (153 mg, 0.197 

mmol) ^T^h^tKn:^^:/ (5 mL) \zMU\^.\^%^^'7 J>^)kM (lOO mg) 

imMmy (0.35MPa). ^m-t?21B#^ii#bfCp Sj^?m^#I^^Sii Sili^^ 

/^/l^=4/l) tz:T*tMb. {^^^^2 8 9 (59.3 mg, 72%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 6 (ppm): 1.02 (t, J = 7.3 Hz, 3H), 2.50-2.70 (m, 4H), 
2.77 (d, J = 4.0 Hz, 3H), 3.00-3.70 (m, 6H), 4.60-4.80 (m, 3H), 6.38 (s, IH), 
7.20-7.30 (m, 3H), 7.34-7.44 (m, IH), 7.56-7.62 (m, IH), 7.68-7.76 (m, IH), 8.35 (t, 
J = 4.0 Hz, IH), 8.70 (brs, IH), 9.07 (brs, IH); APCI-MS (m/z): 418 (M-»-H)+. 

C^JfeM 2 9 0] 

5 - { [ (4S, 5 S) -4, Kndrv/;><^/V) -i, 3_c?;^:3ry^ 

y-~2.-^)V\ -4- [3— (v^y^^/W;;i7/W-^^^/^) y -6-^ 
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=^/U-<^^^:^-l , 3 -v^:^— ('fb^^2 9 0,) 

(X@ 1 ) mMW^i 2 8 8 (DXfS 3 t WIW^ bT. MMM 2 8 8 COHU 2 ttfc 1 , 

(^^>?/V^=3r-» -3-{[(4S,-5S)-4, 5-\f:^ (^i/v^/P;^^ 
v-) -1,' 3-v^:^^y7>'- 2-^/1^] - 2- [3- (v^p^ ^/^;^/W-^^ 

^/k) :7cn^7^] -4-^^7l/-<>'irV (217 mg, 0.284mmol) l-tFndf 
i/^^/y" b V /l^ • 7XfP#J (192 mg, 1.42 mmoDs 1 - [ 3 - (v^t^ ^/l^T 5: y ) 

tVV] — 3 — ^ K • (109 mg, 0.568 mmol) *3 j:t>*50% 

^ ^^l^T 5: ^-tK^?^ (0.077 mL, 0.852 mmol) ^ffl V^T. 1 , 5 - f:^ (-O' v^/V 
- 3 - { [ ( 4 S , 5 S ) - 4 , 5 - tf (-<;Xv^/W;^^-» - 1 , . 3 - 

;^^y 2 -^/i/] yf=-/u} -2- [3- (v^y ^/i/:^^^/-^-^^/^) :7cr:^7^] 

(I56mg, 69%) ^#fcio 
APCI-MS (m/z): 792 (M+H)+ 

(X@2) ±tB-C#feti.fcl, (-<^v^/^:^^i^) -3- { C (4S,- 5S) 

-4, 5-lfy., i-^l^-J^l-:^^-^) -1, 3 -v'::r=3ey^^- 2 — f/l^] y^/l^} - 

4- cn^/^-2- (3— v'y ^/^;^/W^^^/^:7^— ^^/) ^^-e^:/ (156 mg, 0.197 
mmol) b^t Fn:7 7^^ (5 mL) \:imMl^. 10%/^°^ i>l> (100 mg) 

;tT. Ti^mumr (o.ssMPa). muT:2mmmw\^f:i. Rmu-^m^mi^i^. mm^ 

/ ^7^=4/1) t^T*ti^b. {k;^i|^2 9 0 (44.9 mg, 53%) Sr#fCo 

iH-NMR (300 MHz, DMSO-ds) 6 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.50-2.75 (m, 4H), 
2.85-3.00 (m, 6H), 3.25-3.45 (m, 4H), 3.50-3.70 (m, 2H), 4.70-4.85 (m, 3H), 6.38 (s, 
IH), 7.05-7.45 (m, 4H), 8.74 (s, IH), 9.10 (s, IH); APCI-MS (m/z): 432 (M-hH)+ 

mmm 291] 

5- { [ (4R, 5R) -4, 5-lfyi (t KP2=^-Jyy^/^) -1, 3-v';^'¥y7 
:y—2 — f/l^] y^/J--} — 6— J^f^/l^— 4— (4 — — 3 — y ^7^:7 0^=/^) 
-O'-e^^- l, 3-v?;^-/l^ ('fb^i|tl2 9 1) 

(X@ 1 ) HJiM 2 8 6 (OJLU 1 -e# b tbS 3 , 5 - If yi (^i/i;?/^:^:^^^) - 1 - 
{ [ (4R, 5R) -4, 5-lfy> (-<:/i;'/l^:^^v') -1, 3 -Z^:t^y -7 1^- 2 
—^/Ul y ^/l/} - 2 -^^/U-^^if >^ (3.00 g, 4.63 mmol) ^N, N-v^y ^^/I^tJn 
7^AT^ K (30 mL) Kmmi^. ^t^^O°C^-C/^*PUfcft. N-y^n^;^y v-W ^ 

K (906 mg, 5.09 mmol) ^Mx.x. mu.m-(:2.5mmm:Wi^tio Rit^u-^-m^mam 

(n-^^i^^/@^m^^/l'=l/0~lO/l) Kxmm:\^. 1, {^i^i>7Vir^^y)^ 
-3 - { [ (4R, 5R) -4, 'o-\f^ -1, 3-v?^=3fy-7 

2 — T/l^] y ^/l^} - 2 -:7"n^- 4 3:^^/p^^if ^ (3.08 g, 92%) 

iH-NMR (270 MHz, CDCls) 6 (ppm): 1.07 (t, J = 7.3 Hz, 3H), 2.84 (q, J = 7.3 Hz, 
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2H), 3.24-3.38 (m, 2H), 3.52-3.69 (m, 4H), 4.01-4.16 (m, 2H), 4.54 (s, 2H), 4.58 (s, 
2H), 4.94 (s, 2H), 5.05 (s, 2H), 5.40 (t, J = 5.0 Hz, IH), 6.49 (s, IH), 7.16-7.46 (m, 
20H). 

(TM2) MMM 1 (DJIU 3 t UT. _hfa-e#5>tLfc 1 , 5-\f^ (^^-v^/L- 

-3- { [ (4R, 5R) -4, 5-}fy^ - 1 , S-v' 

:^^y9:^- 2—4 /Ul - 2 — ^n^— 4^^/V-^:/-e'V (600 mg, 0.831 

mmoD >a> b > 4 - 77^;^ n - 3 - 7« n i^m (207 mg, 1.34 mmoOs M 

^•irv-r^A (1.17 g, 3.59 mmol) 5o<j;tj?tf:^ ( h U -o- MJ /i/^fs;^ :7 ^ i/) x~?^i;?t> 
i^(ll)-^i^ny K (32.0 mg, 0.0407 mmol) ^ffiV^T^ 1, 5-}f:^ {^>-Z^/U:t^Z^) 
-3 - { [ (4R, 5 R) -4, 5~\fy^ (^^v'/^;t^v') - 1 , 3-Z^:t^y'7 

2— -f/^] T^^/i-} —4—^^/1/— 2— (4 — — 3 — 
^-^^ ^ (5 16 mg, 83%) ?:#fcio 

APCI-MS (m/z): 753 (M-l-H)+. 

(X^3) ±iB-T?#bnfcl, S-t-;^ (^:/v^/^::d-^v') -3- { [ (4R, 5 R)' 
— 4, (^^-v^/V^^^Sr-iX) -1, 3-v';^^y^^-2 — f/V] ;^ ^/V} - 

4— ^5=-/l/-2— (4 -:7/i/;^r2 - 3 — ^ ^/^:7cc^/k) ^>-^>' (500 mg, 0.665 
mmol) t Kt3:7^:/ (10 mL) J^l^^^fb. 10%^^°^ A^pI* (200 mg) ^ 
:tlPxT. 7j<m;0l]ffT (0.35MPa). ^?ai?2lB#PBm# Lfc„ Si^^M-a^i^^^tiii ii^^ 

y — /W7K=90/10/1) Jz:T)»^U. {b-^i^2 9 1 (252mg,.64%) ^#fCo 

iH-NMR (300 MHz, DMSO-de) 5 (ppm): 1.01 (t, J = 7.6 Hz, 3H), 2.20-2.25 (m, 3H), 
2.40-2.70 (m, 4H), 3.20-3.70 (m, 6H), 4.70-4.90 (m, 3H), 6.35 (s, IH), 6.80-7.10 (m, 
3H), 8.61 (s, IH), 9.03 (s, IH); APCI-MS (m/z): 393 (M+H)+ 

C^ft#!l2 9 2] 

5- { [ (4R, 5R) -4, 5-}fy^ ( t Kt^ d^v-y ^71-) -i, S-i^^^y^ 
ly—2 — O^l y^'f-M -4- [3- {-J jiV) ^7 ^:=.;V\ — 6 — 
^/k^^-^V— 1, 3 - v^:^— 71/ ('fti-a-^ 2 9 2 ) 

(X@ 1 ) 1 <DX@ 3 i: |^#(!: LT. Ilife^il 2 9 1 (DXfl 1 Tit b 1 , 5 

-tfy. (^^/v^/l-;^^-^) -3— { [ (4R, 5R) -4, 5 - If {^^^ -J 
iy) -1, 3 -v':^=¥y 7 i/- 2 — i ;V\ y ^/l^} — 2 —y'n^— 4:^1^/1/^ ^/if:/ 
(2.50 g, 3.46 mmol) t^^^ 3 -7}N/I/5 7l/:y ^^/I^/J^^n (l.09 g, 7.27 mmol). ^ 
(4.85 g, 14.9 mmol) :3Bj:tJ«tf;^ ( b 3 -o- h 3 ;Vi^^-y ^^y) y^^i^^ 
ACE)-:;?^ p U K (140 mg, 0.178 mmol) ^^V^T. 1 , 5 - tf:^ (^>'v'/V;^ 
-3- { [ (4R, 5R) -4, {^ly-J/U:^^^) -1, S-v^^^^^y^ 

>/-2-'l'/l/] ^^71^} — 4-^^7k— 2— (3 —^/l^^/l^-y ^iz-^^V (2.47 

g,95%) ^#fCo 

APCI-MS (m/z): 749 (M-i-H)+. 

(Xfe2) _hlB-e#btl./cl, S-tf;^ (-<^v^7l/^=¥v') -3- { C (4R, 5 R) 
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-4, 5-\f:^ i^^^iy/uit^-y) -1, 3 -v^;a-^y 2 — ^/i/] p^^/i/} — 

4 —:xi=f-7U- 2 - ( 3 — x}N/V5:7k:7ai::^/l^) (2.47 g, 3.30 mmol) Srtert— 

^/l^r/V^— /V (19 mL) t 2-?i^/U-2-yT:y (19 mL) ©M-^^^]^^^^^? 
mUmMi- hV t7J^ (3.00 g, 38.8 mmol). V Tk*-^ b U "^ -^ (8.00 g, 30.9 

mmol) :fe^j:t»X (15.0 mL) -^JBx.T. ^^UT^lOBtrtW^ L-^Co Si^i^M-a-^^ t^zK Sr;l]n 

TKiit^-^ b V ^A-e^^b. It^^^i^ffiT-C-^^ .1,5- If;^ (-<>'v?/l-;^^>/) 

-3- {[(4R, 5R) -4, 5 — }f:^ (-<^v>7^^^ v^) -1, 3 - v^;e-=3r V ^ >- 
— 2 — fyi^] ^^/W -2 - (3^;(7/P7}?=3ev'7ai=/k) — 4 (3.20 
g, .100%) ^#fCo 

APCI-MS (m/z): 765 CM+H)+. 

(xas) «M2 8 8®XfS3 i:|Rl«i3:LT. ±IS-e# £> t^fcl 5 - t":^ 
v?>^;^^v^) -3- {[(4R, 5R) -4, 5 - If ^ (^i/v'7l/;^=3ri/) -i, 3- 
-J^^y 9:^— 2-4^1^1 —2— {3 —:fyyi^:^^-yz7 a^::^/u) —A—=!^'f-;v 

-<>-if ^ (841 mg, 1.10 mmol) 1 - t Fn ^i/-<>-y^ h U Ty'— /l^ • ^fpf^ 

(743 mg, 5.50 mmol). 1- [3^ (v^^^/^T^/) tVv] - 3 
i^-f 5: K • M^"^ (422 mg, 2.20 mmol) *5J:t)«50% v^p^ ^/l^T 5 >^7K^?S' (0.300 
mL, 3.74 mmol) ^fflV^T. 1, -3 - { C (4R, 5 

R) -4, i^iy-J/v^^-y) -1, 3 - v^;e-^y ^ 2 --I'/i/] ><9^/H 

-2- [3- (i^^^7l/:5&7W-^^-l'/k) - 4 -^^i^/u^^-^'^ (590 mg, 

68%) 

APCI-MS (m/z): 792 (M-i-H)+. 

(XS4) _LlE-e#b^fcl, S-t-y^ (^:/v»/ix:^^iy) -3- { [ (4R, 5R) 
-4, 5-lfy (^>'v^/i';^drv/) -i, 3 -S>;t-=3j-y ^ ^- 2 -^/^] ^^/W - 
2 - [ 3 — (v^7« ^/l/;^/W-^^-i'/k) :7,:r.::^/i/] — 4 — ^'^/l/^yif >^ (590 mg, 0.746 
mmol) ^^h^t Kn:7^^/ (lO mL) Jcl^fifb. 10%^^°^ v'l^-i^;^* (200 mg) ^ 
;!]P;tT. 7K*;^PflET (0.35MPa). mM.-^^2mmmW\^f^o ^J^>U^m^'MM\.. 'MM 

/ -/W7]c=90/10/1) KXmmi^. i[:^m2 9 2 (212mg, 66%) Sr#fCo 

iH-NMR (800 MHz, DMSO-de) 5 (ppm): 1.02 (t, J = 7.2 Hz, 8H), 2.58 (q, J = 7.2 Hz, 
2H), 2.69 (d, J = 5.1 Hz, 2H), 2.96 (brs, 6H), 3.25-3.70 (m, 6H), 4.70-4.90 (m, 3H), 
6.88 (s, IH), 7.05-7.50 (m, 4H), 8.73 (s, IH), 9.09 (s, IH); APCI-MS (m/z): 432 
(M+H)+. 

[^iiM2 9 3] 

5- { C (4R, 5R) -4, 5-lfy (t Fn =3f ^^T^ 9=-7^) -1, 3-Z>:t^yy 
>--2— ^71/] -4— (3-i5'nn-4-77^:^n:7ai::i/^) — 6 — ^^/^ 

-<^if 1 , 3 - v';^-/!- (jt^m 2 9 3) 

(Xm 1 ) ^JfeM 1 (DUm. 3 i IrI^J^ bTs 2 8 6 (DX^ 2 h flf^ 3 , 5 
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-}fy^ -1- { C (4R, 5R) -4, C-O-v'/i/^^ 

-1, 3-v^;^^y^^-2 — r/i^] - 2 -^^^/v— 4 - a — F-^^^-^^ 

(400 mg, 0.520 mmoD 3 un- A-y/V:;^X2-y a^:^;Vi^nl^m (191 

mg, 1-10 mmol). (730 mg, 2.24 mmoD *3 J:t>t^;^ (hp -o- b 3 

7^^>^L:7^>') /N°^i;?.>A(II)i;?i^ n y F (20 mg, 0.0254 .mmoD ^fflV^T. 1, 5-tr 
:^ (-<i/i>/l-:^=¥^» -3-{[(4R, 5R)'-4. S-tf;^ (-<^v^/^;^-=3f i/) 
-1, 3-v^^^y^>'-2 — f/l^] y^/i/} -2- (3-i5'an-4-:7/V;^n>' 
a. ^71/) -4-^^7l^^^/if^ (316mg, 79%) ^#fCo 

APCI-MS (m/z): 773 (M+H)+. 

(X@ 3) _h|Bt?#btLfc 1 , 5 - « (-<>'v^/W;^=3^->') -3-{[(4R, 5R) 
-4, (-<Vv'/l^::r^v') -1, 3-v^:^=3ry^>'-2-^y^] - 

2- (3-^aa-4-:7/i/:t-nr7rc:=:/^) - 4 (316 mg, 0.665 
mmol) F 1=^:7^^ (10 mL) ^^^^^fb. 10%/^°7 (200 mg) ^ 

jbn^x. Tkm^njiT (o.35MPa). mur(:2mmmw\^fz.. m.i^^u-hm'tmMi^. mm 

,^y-/W7K=90/10/l) J3:-C**^bs ih-^m2 9 3 (58.4 mg, 21%) ^#fCo 

iH-NMR (300 MHz, DMSO-de) 5 (ppm): 1.02 (t, J = 7.2 Hz, 3H), 2.45-2.75 (m, 4H), 
3.25-3.75 (m, 6H), 4.70-4.95 (m, 3H), 6.38 (s, IH), 7.00-7.20 (m, IH), 7.25-7.40 (m, 
2H), 8.83 (s, IH), 9.15 (s, IH); APCI-MS (m/z): 413 (M-HH)+ 

mMm2 94] 

5- {. [ (4R, SR) -4, (t Fn=3r->7«^/V) -1, 3-v^;e-=3fy^ 

2—^/1^] p« ^/l^} — 6 -=i^^/U- 4 — C 3 — (;>< M ~7 :x-=^;v\ 

3--:^::^— /V ('fl::'a^#»2 9 4) ■ • 

(xm 1) u'mm 288 (otm. 3 i^ i^ii^- 292 (oim 2 -e#fe t^fc 1 , 

^-yfy^ {y<-^^J;V^^^y) -3 - {C(4R, 5R) -4, ^-\f7. (-<>'v^/^;e-=3f 
-y) -1, 3-i^:t^yv>'-2-4/l^l p^^M -4-^^/1—2- (3-;^7/l/7js 
drv':7,^^/l/) ^^-if^- (841 mg, 1.10 mmol) ^^h. 1 - t Fn ^v^-^^y MJ T ^ 
—/V • yK^um (743 mg, 5.50 mmol). 1 - C 3 - (v^T^ ^/VT ^ 7 ) tVl^] - 3 
-^^/l/;?7/k)^s>?^ 5 F ■ (422 mg, 2.20 mmol) *5j;mO% 7« 5; 

T^^y—yV^?^ (0.170 mL, 3.74 mmol) ^fflV^-C. 1, (^^v'/l^:^=3j-vO 
-3- { C (4R, 5R) -4, (-<>'v?/V;^=3r-e/) -1, 3_.::;f;^:35^y-7 

^-2 — f/v] 7«^7^} -4-^^/v-2- [3- (p«5=-/^:*/w-^-^^/^) :7^=/v] 
^^if^- (590mg, 69%) ^#fcio 

APCI-MS (m/z): 778 (M-i-H)+. 

(X®2) _h|B-C#b;^'Lfeil. (-<^i;^/^;^^v^) -3- { [ (4R, 5 R) 

-4, (-^^v^/i-;^^^/) -1, 3 -v^^^^y^^'- 2-- f/i^] ^^/W - 

4 2 - C 3 - (p« ^/l^;^/W^^^/l^) :7 ^i/-^^^/ (590 mg, 0.746 

mmoD ^"rhv^h^^^y^ (10 mL) \Z.mM^^ 10%^-<'7 J^^m (200. mg) ^ 
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mx.x^ 7KmMj±.T (o.35MPa). ^«2i0#PB^»#ufco ^^s^i-^^^itii mm 

^y^/V-=4/l) j--c*t#U. ih-^m^Q A (259mg, 83%) %#fCo 

iH-NMR (300 MHz, DMSO-de) 5 (ppm): 1.02 (t, J = 7.2 Hz, 3H), 2.50-2.70 (m, 4H), 
2.77 (d, J = 4.3 Hz, 3H), 3.25-3.65 (m, 6H), 4.70-4.85 (m, 3H), 6.38 (s, IH), 
7.20-7.30 (m, IH), 7.85-7.45 (m, IH), 7.55-7.65 (m, IH), 7.70-7.80 (m, IH), 8.36 (t, 
J = 4.3 Hz, IH), 8.71 (s, IH), 9.08 (s, IH); APCI-MS (m/z): 418 (M-t-H)+. 

immm 295] 

5- { [ (4R, 5R) -4, (t Kn^v^T^^/l/) -1, 3-v^;^=¥y9 

^—2—^/1-] T^^/l/} -4— (3 — — 6 — ^^/^^^^-^^ >' 

am 1 ) 2 8 8 (DJin a t iri^^- l-t. mmm 292 (dx® 2 -e# b tbfc 1 , 

(-^^v^/I/^^^v^) -3 - {[(4R, 5R) -4, 5 - (-<^v^/^;^^ 
—1, 3 -v';t=3ry 7^- 2 -^/i-] -4-^^/1-— 2- (s-f/i^yi^ 

^-y-7=cL^;V) ^ly^^y (841 mg, 1.10 mmoD^ 1 - t Fn d^^^^^y^ h y Ty — /l' ■ 
7Kfn^ (743 mg, 5.50 mmol) 1 - [ 3 - (v^;^ ^/l^T 5 / ) fcVl^] - 3 - 

.:x.^;V:h7VT^-J4 5: K ■ W^M. (422 mg, 2.20 mmol) *5 J; tJ«^tT ::^T;^ (0.260 
mL, 3.74 mmol) SrffiV^T. 1, (-<^^v^/V;^=3r>^) -3 - { [ (4R, 5 

R) — 4 , {^l^-J;v:t^-y) - 1 , 3 - -J:^^ V v 2 /l-] ^ ^/W 

— 2 - ( 3 —:fy;V/^^^;V7a:u:^;v) - 4 (665 mg, 79%) ^#fCo 

APCI-MS (m/z): 764 CM-irH)+ 

(Xa2) _LfB-e#fetbfcl, S-tf^ -3 - { C (4R, 5 R) 

-4, -1, B—-J::^^y'7l^-2.—-(;V] 

2 — ( 3—;fJ/l^^^'=E:47l^y^=-M — 4 —:x.^/U^l^-^l^ (665 mg, 0.871 mmol) ^ 
7" f^fc (10 mL) tc^i§fb. 10%^-?^ (200 mg) ^;!]P^T. 
TKm^RffT (0.35MPa). ^?a-t?21B#rHim# bfc„ ?ir^^^J±T 

=4/1) (^TltMb. i\^^m2 9 5 (286mg, 81%). ^#fcio 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 1.03 (t, J = 7.2 Hz, 3H), 2.50-2.80 (m, 4H), 
3.25-3.65 (m, 6H), 4.65-4.90 (m, 3H), 6.38 (s, IH), 7.20-7.50 (m, 3H), 7.64 (brs, IH), 
7.70-7.85 (m, 2H), 7.92 (brs, IH), 8.70 (s, IH), 9.07 (s, IH); APCI-MS (m/z): 404 
(M-i-H)+. 

imMW^l 2 9 6] 

5^ { [ (4R, 5R) -4, ( t ixp? ^/k) -i, s-i^:^^yv 

2— f/I^] P^^/l^} — 6— J^^yi'— 4— iS—':7/u:tuyaz:=./u) 

3 - (it-^^ 2 9 6) 

(TM 1 ) IlifeM 1 (DHU 3 t l^^tC bXs 2 9 1 1 b 1 , 5 
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-tf;^ '(-^^v^/^;#-^>/) -3 - { [ (4R, 5R) -4, C-<^v^/l^:^=^ 
Z^) -1, 3-iy^^y^l^-2--{/l-'] 7«^/W -2-v^n^-4::c^/l.^>-^^^ 
(600 mg, 0.831 mmo]) b^ 3 - 7/V:^n :7 en n l^m (244 mg, 1.74 mmoD. 

(1.16 g, 8.56 mmo]) *5j;tJ«tf^ ( MJ -o- /V*:^ :7 ^ i/) /n'^v' 
^(11) iJ^n y K (33.0 mg, 0.0420 mmol) ^ffiV^-r■ 1, (-< Vv^/l/^=3f 

v-) -3 - { [ (4R, 5R) -4, v'/^::r=3rv') -1, 3-v';:e-dr 

y 2--l'/l/] 7^5^71^} — 4 — 2 — (3— :7/k;^n 7 3^^/1/) 

(623 mg, 100%) ^#fCo 

APCI-MS (m/z): 739 (M+H)+. 

(XfM2) JifB-e#bttfcl, 5-}f:^ i^>'-:^/l^:^^-y) -3 - { [ (4R, 5 R) 
-4, S-tf;^ {^l^-J/u:t^iy) -1, 3-i>^=¥y7^-2-'i'/^] - 

4— ji^/V— 2— ( 3 — :77lx;::J-n ^:xif:x (600 mg, 0.813 mmol) f 
Kn:7^>' (10 mL) ^cl'^il^L. 10%/^°7 v^;>i^;^* (100 mg) ^M±X. tK* 

(o.35MPa). m.wr:^2mmwiWi^f^. Rjt^-^m^mmv^ mm^U)±.T-v-i^' 

=90/10/1) ^^iTft^U. it^m2 9 6 (242mg, 79%) ^#fCo 

iH-NMR (300 MHz, DMSO-de) 5 (ppm): 1.02 (t, J = 7.3 Hz, 3H), 2.57 (q, J = 7.3 Hz, 
2H), 2.67 (d, J = 5.3 Hz, 2H), 3.25-3.75 (m, 6H), 4.70-4.80 (m, 2H), 4.85 (t, J = 5.3 
Hz, IH), 6.37 (s, IH), 6.70-7.10 (m, 3H), 7.30-7.40 (m, IH), 8.74 (s, IH), 9.10 (s, 
IH); APCI-MS (m/z): 379 OV[+H)+. 

[^»!I2 9 7] 

5- { C (4R, 5R) -4, 5-tf:x ( t Ft^ df-^-y -P/l^) -1, 3-v^;a-^y^ 

y - 4 - ( 3 , 4 — v^:7y^;:d-n :7 ci^c^/v) - 6 -^z^^/i^^^^if 
i/-l, 3-v^:^-/l- (fb'a-^2 9 7) ■ " 

(XM 1 ) 1 (Dun 3 ^ l^^l^ LT. 2 8 6 (DHU 2 -e# b ^5 1 , 5 

-tr:^ (-<^v'/V;t-^v') -3- { C (4R, 5R) -4, 5 - (■^l^x^/U:^^ 
3 -v^^^yy ^- 2-'f y^/1/} -4-^^71/- 2-3— K-<^if 
(400 mg, 0.520 mmol) 3, 4 -i^:7/i/^n y o^^/l^/js n (l53mg, 1.09 

mmoDs mm^-y^y-^ (730 mg, 2.24 mmoD *3j:tJ«« ( h P -o- > P /^^j^:^ :7 ^ 
>-) ^^yi^!>Aai)-:^i5't2 y K (20.0 mg, 0.0254 mmol) ^^^V^T. 1, (-^ 
>'v?/l^;^=3ri^) -3 - { [ (4R, 5 R) -4,- (-<i/v'/W;r=3«-iy) -1, 

2-4^^1^'] -2— (3, 4-v^:77V;^nycn^/k) —4 

-ji^/lx^^-g^^- (260mg, 66%) ^#fc„ 

APCI-MS (m/z): 757 (M4-H)+. 

(X?12) ii|aT#b:i^fcil, S-f';^ -3- { [ (4R, 5R) 

-4, 5-1^:^ -1, 3 -•e^:^=¥yy ^- 2-'i'/i-3 y^/i^} - 

2 — (3, 4— i^y/V;^nyccc:i/V) — 4— :3^^/l^-^^-tf (260 mg, 0.344 mmol) ^ 
v^b^t Kn^'^^ (5mL) ^e::^^?Ls 10%^~^y v^!>i^;^* (50.0 mg) ^M:^X^ tK 
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mijmt (o.35MPa). mw^^2mmmwi^f^. RjtM^i^^mmi^. mm^mj^Tx^ 

7jc=100/10/l) \:ixmm\^. 'fh^i^2 9 7 (76.1 mg, 56%) 

iH-NMR (300 MHz, DMSO-de) 6 (ppm): 1.02 (t, J = 7:2 Hz, 3H), 2.50-2.75 (m, 4H), 
3.25-3.75 (m, 6H), 4.70-4.80 (m, 2H), 4.87 (t, J = 5.1 Hz, IH), 6.37 (s, IH), 
6.85-7.40 (m, 3H), 8.81 (s, IH), 9.13 (s, IH); APCI-MS (m/z): 397 CM-FH)+ 

imMW^l 2 9 8] 

5- { C (4R, 5R) -4, (t Fn ^rv-^^ ^/^) -1, 3-v^:^^y7 

1, 3--J:t—/\^ {^t^Si^2 9 8) 

(X® 1 ) m^m 1 (DiLu 3 1 mm\^ ut. ^jfiM 286 oxm 2 t*# b tt^s 1 , 5 

-tr>?. (-<:/v^/V;r=3rv/) -3- { [ (4R, 5R) -4, 5-tr:x (-O'i;?/^;^^ 
i/) -1, 3 -v';e-^y^i/- 2— f/l-] y^/H -4-:i^^/l/-2-3— K-<^if 
^ (400 mg, 0.520 mmol) 4, 4, 5, B-Thv?^ ^;V- 2 - (3 - Ko 

^-yy a:. =^JV) - 1 , 3 , 2 — v^;^=¥f-:?}^^ n ^ ^-(240 mg, 1.09 mmol)> IkW.'^^-y A 
(730mg, 2.24mmoD feJ:-a«lf;5<. ( -o- MJ /V^y> :7 >f i/) /-^^ v'!J'i»Cn)v^iJ' 
a y K (20.0 mg, 0.0254 mmol) ^^fllV^T. 1 , 5 - tf ;^ (^^v^/l^:^:^^^) - 3 - 
{ [ (4R, 5R) -4, (-^:/v'/V;^=¥v-) -1, 3-v^^^y^>--2 

— f/i^] p^^^'W -4-^^/1^—2- (3 — t Yn^^z-y a:.^)V) ^:y^:y (116 mg, 
30%) ^#fCo 

APCI-MS (m/z): 737 (M-fH)+. 

(Xm2) ±fB-t?#btLfcl, 5-1:f;^ (-<>'v'/V^=3f-v^) -3- { [ 5 r) 

-4, (•^:/v^/^;^^v^) - i , ' 3 -i^;^=^y 2-- f/i^] t^^/i^} - 

4 — cn^/k— 2— (3 — t: Kn ^->':7 3i:=^/V) -^iX-^i^ (116 mg, 0.157 mmol) 
h^t Fn:7^^ (5mL) 10%/^°7 v^l^-^;^* (60.0 mg) ^^Jn^T. tK* 

ijPffT (0.35MPa). m^-Q2mwm.W\^f^u KJ^^^-a-i^^liiiiL-. ^tlf^^^BET-elt 

=100/10/1) \Z.-Qmm\^. jli'a-^2 9 8 (46.4 mg, 79%) ^#fCo 

iH-NME (300 MHz, DMSO-de) 5 (ppm): 1.00 (t, J = 7.2 Hz, 3H), 2.58 (q, J = 7.2 Hz, 
2H), 2.65-2.80 (m, 2H), 3.20-3.70 (m, 6H), 4.70-4.90 (m, 3H), 6.33 (s, IH), 6.45-6.70 
(m, 3H), 7.05-7.15 (m, IH), 8.54 (s, IH), 9.00 (s, IH), 9.19 (s, IH); APCI-MS (m/z): 
375 (M-H)-. ■ > 

\MMm 2 9 9] 

5- { [ (4S, 5S) -4, 5-tfy. (t Kn^^rv^y^/V-) -1, 3-v^;^^y7 
2-^/1^] -4- (3, A-^Jy ^=^}\^^ -6-^^/^-^>-€ 

1 , 3 -i;?;^-— iWL-^m 2 9 7) 

(X®1) ^»J2 9 KDXmi i! IHilJ- b-Cs ^JS'^!l2 3 3 (ZJX^ 3 -e#b;i^^ 3 , 
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(-<>-v'/l^;^^v') -1- { C (4S, 5S) -4, 5 - . 
e^-y) - 1 , 3 - i^:^^ y "7 2 — <JV\ 7< - 2 (1.48 g, 

2.28 mmol) N — r/a^^^i iJ' W 5; K (450 mg, 2.51 mmoD ^^V^T. 1 , 

^-^y^ {y<,l^^J>)Vy!r^ly) -3-{[(4S, 5S)-4, {--^l^ -J^ ;Vir 

i^-y) -1, 3- v^;^^y7>-2-— f/V] -.2 4 -^i^^/V^i^ 

"g^:/ (1.32 g, 80%) ^#fCo 

iH-NMR (270 MHz, CDCls) 8 (ppm): 1.09 (t, J = 7.4 Hz, 3H), 2.84 (q, J = 7.4 Hz, 
2H), 3.24-3.33 (m, 2H), 3.54-3.65 (m, 4H), 4.00-4.16 (m, 2H), 4.54 (s, 2H), 4.58 (s, 
2H), 5.00 (s, 2H), 5.05 (s, 2H), 5.40 (t, J = 4.9 Hz, IH), 6.49 (s, IH), 7.16-7.46 (m, 
20H). 

(xm 2) 1 (D-XM 3 h UT. J:fBT?#e>tbfc 1 , 5 - f^;^ (-^^t^/i' 

-3- { C (4S, 5S) -4, 5 - If (-<^v^/l-;^=¥>/) -1, S-v' 
'^^y^y-'Z--iJV\ - 2 -7^0^-4 -:3i^/V^^if^/ (300 mg, 0.416 

mmol) t^h. 3 , 4 - v^:7/l/::^a :7 y^. (122 mg, 0.872 mmol). ^^^ir 
(583mg, 1.79mmoD *5cfctJ«lf>^ (-MJ -o- MJ /l-:^^ :7 ^ >-) ^ i>. 
aDv'c^^n y K (16.0 mg, 0.0204 mmol) ^fflVMT. 1, (-<^v^/l-:^=^v-)^ 
-3- { [ (4S, 5S) -4, {^yi>/u:^^iy) -1, 3-v^;t-=3ry-7 

^_ 2-^/1^] —2— (3, 4-i^7/P;^n:7:3ic^y^) — 4 -^^/i-^^^-^' 

y (240mg, 76%) ^%fc,o 

APCI-MS (m/z): 757 (M-fH)+. 

(X@ 3 ) Ji|3Tl% b tLfc 1 , 5 - If:^ (^y->^7U:i-^^^) ,-3-{[(4S, 5S) 

-4, {^yi^ju:t^-y) -1, 3-i^:i-^yvy-2-^/i^i y-'f-M - 

2 — ( 3 , 4 —-J-yjVUsrvi :7 a^^yv) — 4 —:xL.^jv^y^y (240 mg, 0.317 mmol) ^ 
^l.^tKn:7^:/ (5mL) 10%^~?^^^l>-i>»^* (100 mg) ^Jn;^T. tK 

*JBJ±T (0.35MPa). M-t?210#raW Ufc. «Sr«ffT-^^ 
UTto # b ^T.fcaiS ^^iOfitS ^ n b ^ :7 ^ — (^ n n tJn/^A/t^ 7 — /W 
7K=100/10/1) JJlT^^b. '(I^^i|^2 9 9 (110mg,87%) 

iH-NMR (270 MHz, DMSO-cU) 5 (ppm): 1.02 (t, J = 7.1 Hz, 3H), 2.50-2.72 (m, 4H), 
3.25-3.45 (m, 4H), 3.50-3.70 (m, 2H), 4.70-4.80 (m, 2H), 4.87 (t, J = 5.1 Hz, IH), 
6.37 (s, IH), 6.85-7.45 (m, 3H), 8.78 (s, IH), 9.12 (s, IH); APCI-MS (m/z): 395 
(M-H)-. 

[|l*feM3 0 0] 

.5_ { [ (4S, 5S) -4, (t Kt3:3p^:^p(^/l.) -1, 3-v';^=^y^ 

;x— 2— ^/V'] ;^^>'^} — 6 — 4 — (4 — — 3 — ^ ^/^:7ce::^/^) 

V- 1 , 3 -^Ji>r—}v iWi.'^m 3 0 0) 

(Xfe 1 ) 1 <DX?M 3 i! IWIiltc: LT. HifeM 2 9 9 OX^ 1 -e^t e> tbfc 1 , 5 

-if;;^ {■^yf'Jjvir^-y) -3- { C (4S, 5S) -4, (^>-v^/i-;^=^ 
i/) -1, 2,--J'ir^y=7y-'2. — f/v] - 2-:7'p^-4-:i^^/i^-<:/-fe' 
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(300' mg, 0.416 mmol) /6^bs A—-y;V:^xn. - 3 — 7^ ^/w:7 ci^/^t}? n (135 
mg, 0.872 mmoO. (583 mg, 1.79 mmol) ^JcfU^lf^^ ( h y -o- h P 

/k)ts;??.:7^:/)^'^7i^!>J^(H)i^i5'n y K (16.0 mg, 0.0204 mmol) trfflV^T. 1, 5 

-3- { [ (4S, 5S) -4, s-if;^ (-^^-v^/v:^^ 
i/.) — 1, 3 -v':^=3ry 2 — i jv\ yi^M —4 —^=^7^—2- (4— :7/^;^ 

P- 3 -^9^/I/7ct^/^) (310mg, 99%) ^#fCo 

APCI-MS (m/z): 753 (M+H)+. 

(X?S2) _hfd-e#btbfcl , (-O-i^/l-J^^i/) -3-{[(4S, 5S) 

-4, 5-lf>^ (^^^v^/U';e-^iX) -1, 3 -t>:t^y 9:^-2-471^1 :^^7\A - 
A—=^'f-7V—2- i4: — '77U:tx2—3—?^^7Uy:rL^7U).^:y^:y (310 mg, 0.412 
mmo]) ^Thy^ Kc2:7 9^/ (10 mL) 10%/^°^ v'^' A;^^ (150 mg) 

*p;^T. 7K»JET (o.35MPa)s mu-x:2immmw\^f^o ^jt^Mi-^^^mmv^ Mm 

^ / — /W7K=100/10/1) \^Xmm\^. -fb-g-i^SOO (I01mg,62%) ^#fCo 

iH-NMR (270 MHz, DMSO-de) 8 (ppm): 1.01 (t, J = 7.3 Hz, 3H), 2:22 (s, 3H), 
2.50-2.70 (m, 4H), 3.25-3.70 (m, 6H), 4.70-4.90 (m, 3H), 6.35 (s, IH), 6.85-7.10 (m, 
3H), 8.61 (s, IH), 9.02 (s, IH); APCI-MS (m/z): 391 (M-H)". 

[|^MM3 0 1] 

5- { C (4S, 5S) -4, (t Kn^riXT^^/V) -1, 3-v';^^y^ 

V— 2—^/1^] —4— (8 — ^ n n — 4— :7/l^;^n:7c3i::^/l/> — 6 — ^5=-/^ 

^^--If ^- 1 , 3 -i?:^—7U {^[l^m 3 0 1) 

(XM.1) mMm 1 <^xs 3 1 mm^i^x. m^m 299 c»x^ 1 xn^titzL 1 , s- 

(^>'i:^/i^:^^-» -3- { [ (4S, 5S) -4, 5-if:^ 
—1, 3 -v';^=3{-y^v- 2-^/1^3 7«'^/W -2-:/n^-4-:3^^/i/^^if 

(300 mg, 0.416 mmol) 1 , 2 - v't^ 1^ ^i/:^^^ V (5 mL) 1 7K (2 mL) (D^l-^^. 
WMKI^M 3-i5^nn-4 - :7/^;e- n :7 c:^/!/:^^ n ^^gt (152 mg, 0.872 mmol). ^ 
^^-fev-^A (583 mg, 1.79 mmol) :^oJ;tXt-';^ (h V -o- h V /l^^^^ 
i>!>A(Il)v^i:7 n y K (16.0 mg, 0.0204 mmol) ^ffiV^T. 1, 5 - t^;^ (^^v^/l/;^ 
^v^) -3- { [ (4S, 5S) -4, (^>'v'/^;^=¥v^) -1, 3--v>^ 

=3ry ^ V— 2 — -^71^] j'^'?^/^} —2— (3— iJ'nn — 4— :7/V'::^n:7cnc=^/^) — 4 — 
rc^/k^^-e^^^ (320mg, 99%) ^#fCo 

APCI-MS (m/z): 773 (M-l-H)+. 

(X@2) ±|B-e#btl//t 1 , i^:yi^7U:^^ly) -3-{C(4S, 5S) 

-4, (-<:yi:^7ly^^-y) -l, 3 -i^^^^^ry 2~^/l-] ^ ^/l/} - 

2— (3— ^nn — 4-y/l/;^n:7^^/P) — 4 — >- (320 mg, 0.414 

mmol) ^7"b^tKn:7^>' (6 mL) J3:^^^?U 10%^^° ^ (20 mg) ^;!JII 
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7K=100/iO/l) l^Xmmi^. it^ms O l (I21mg, 71%) 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.50-2.75 (m, 4H), 
3.25-3.75 (m, 6H), 4.70-4.94 (m, 3H), 6.37 (s, IH), 7.00-7.40 (m, 3H), 8.82 (s, IH), 
9.15 (s, IH); APCI-MS (m/z): 413 (M-i-H)+. 

mmms 0 22 

5— { Cmeso-4, (t Kt3 ^^^i/^ ^/V) -i, 3 --J:^^y 9 2 —4 

/V] ;^ 'f'M - 6 -^^ju- 4 - 1 , 3 - v^;^— /l^ ('fb-^i^ 3 0 

2) 

(X@l) cis-1, 4-v'-<^v^/^;^^v'-2-:^>>' (2.00 mL, 7.80 mmol) 
ir b y yi^ (20 mL) :JsJ:t>*7k (5 mL) iii^fpbfco #e>tLfc^?^j3:N-7« ^/l^^ 
/i^^y — N-:^=3^-:xK (2.74 g, 23.4 mmoD 33j;t/2.5 wt% m^^t:t^ ^ ^ J>,(D 
t&x±—y''f-7VT;V^—;V^W. (0.100 mL, 0.00799 mmol) ^M^X^ S*#ffl^T^ 

b y ^•l^XmM\^. t«^^JET-T?©* meso- 1 , 4 - v^-O'v^/V^drv^ 
:/<5^V-2, S-v';^— /l^ (2.11 g, 89%) S:#fCo 

APCI-MS (m/z): 303 CM:-i-H)+ 
(Xm2) ^»il2 1 8<DX@2 ^l^i^^ilUT. ^lfeM2'1.8(DX^l-T?#btL6 2 

- [3, {^^^x^M^zy) - 2 — ^^/v- 6 -:7 3^^/i/:7^^/p-] 

—71/ (428 mg, 0.979 mmol) t^h. Xfa-e#^)tl.fcmeso- 1 , 4 --^-^l^-Jjl^:;^^ 

3 -v^^— 71- (620 mg, 2.05 mmol) *Dj:tKDL-l 
jVT^^^m. (71.6 mg, 0.308 mmol) ^;SV^l:. , 1 , 5 - 1*;^ {^l^-J/V:^^-^) - 3 - 

{ [meso- 4 , 5 - If . (^>' v?7W;^=3e -jy) - i , 3 - -J:^-^ V =7 1^-2 — ( ;V] 
f-M - A-^^7V-2-zy a:-::^jV^iy'^ly (693 mg, 96%) Sr#fCo 

APCI-MS (m/z): 721 (M+H)+. 
(XjgS) XfaTr#btLfcl, b-\f^ i^ly-JM^-y) -3- { Cmeso-4, 5 

;V— 2 - -7 a:.:=-;v^:y'^>' (683 mg, 0.947 mmol) ^"r b ^ t :7 ^ (16 mL) 
\^mM\^. 10%/-N°^v'!>^;^* (280 mg) ^;?]Px.Ts 7K*#IS^T^ ^M-ei8^Kit 

^u-^Y^jy^— (c^'np 7}n7PA/p« / —71^=20/1-9/1) {^X^M L-^ 'fkl'^i^ 3 0 2 
(208mg, 61%) ^#fc:o 

iH-NMR (300 MHz, DMSO-de) 6 (ppm): 0.98-1.08 (m, 3H), 2.50-2.80 (m, 4H), 
3.25-3.50 (m, 4H), 3.76-3.90 (m, 4H), 4.58-4.67 (m, 2H), 4.68-5.02 (m, IH), 6.36 (s, 
IH), 7.00-7.50 (m, 5H), 8.59-8.63 (m, IH), 9.02 (s, IH); APCI-MS (m/z): 359 
(M-H)-. 

' C^»!l3 0 3] 
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5- { [ (4R, 5R) -4, 5 -If:^ .(t Kn=3r^>'7<5^7l-) -1, 3-i^:t^y^ 

— 6— 4— [3— 

(xm 1 ) mMM 2 8 8 (Djiu 3 1 mm\^ ut. mMm-2 9 2 <z)xs 2 b t^fc 1 , 

5-W (-<>'v^/^;^=¥v^) -3- {[(4R, 5R) -4, 5 - 1';^ (-<^^i>7P;^=3f 
i/) -1, 3-v^:^=^y9>^-2 — y^^M -A-=^^7V-2~ {^--^jV-m 
^Zyya:u^/U) (3O6 mg, 0.400 mmoD 1 — t ^i/^i/^/ MJ T 

y'— /l^ • TKfPi^ (270 mg, 2.00 mmoD. 1 - [ 3 - (v^7« ^/VT ^ / ) tVu] - 
3 v^-Y ^ K • mMM (154 mg, 0.800 mmol) *5 J;,t5 2 - 7« b 

yP'T^^' (0.105 mL, 1.20 mmol) ^^V^T. 1, 5-^^:^ (-^>'v^7^;4;=3r-»^ - 3 - 
{ [ (4R, 5R) -4, (^:/v^y^;^=3ri/) -i, 3 — v^;^^^^ y ^ 2 

— ^ /V-] 7^ ^/l^} — 4 — 3i^7lx— 2— [3— (2— ^-JX^^/l^) :*/W^'^'i'/l':7 
c^rz/V] ^^/-e^:/ (I70mg, 52%) 

APCI-MS (m/z): 822 (M+H)+ 

(X#2) Ji|B-e#btl.S 1, -3 - { [ (4R, 5 R) 

-4, -1, 3-i>:^^y9>'-2—4/^l p^^M - 

4- ^^71^- 2- [3- (2 :^/W<^-r/V::7rn^/^]^^/-^^>' (l71 
mg, 0.208 mmol) > ^ t Knr/^^- (lO mL) ^C^^j5?U 10%/n°^ v^!^^ A;^^ 
(62.4 mg) ^M^X. 7kmM]±T (O.SSMPa). ^?M.-ei6H#W*# b/c RjtM-^m^ 

T3 D TjN/l-J^/^ y — /V=4/l) te:T3»^ -fb^i^ 3 0 3 (45.0 mg, 47%) ^#fc. 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 1.10 (t, J = 7.4 Hz, 3H), 2.64-2.82 (m, 4H), 
3.56 (s, 3H), 3.20-3.75 (m, lOH), 4.50-5.02 (m, IH), 6.33 (s, IH), 7.30-7.50 (m, 2H), 
7.64-7.78 (m, 2H); APCI-MS (m/z): 462 (Mh-H)+. 

[^»!I3 0 4] 

5- { [ (4R, 5R) -4, ( t Kn dei/T^ ^7^) -1, 3-i>:t^y9 
i/-2-^/^] y^/l-} —6-^^71^— 4— [3- (2 — t Kn^rv-ji^^/)/) :^7W^ 
^^/l-:7ci^^/l^] -^^/if^z-l, 3-i^:t—7l^ iit^'-^3 0 4:) 

(X@ 1 ) 2 8 8 (DXfl3 i! 1^^^^ LT. MMW^] 2 9 2 (^Xg 2 -t:1#b:^xfc 1 , 

5-« (-<>'v?/^;e-=3r^» -3-{[(4R, 5R)-4, (-<^v^/l-;^=3^ 
v-) -1, 3 -v^^=3f-y^>-- 2-^/1/] y^/l/} -2- (3 -;^/l/7jK:3^->:7ai^7l^) 
- 4 -az^/u^i^-Hr^ (306 mg, 0.400 mmol) 1 - t Kn ^v-^^-y" hU T 

— /l/ • 7XfB#) (270 mg, 2.00 mmoD^ 1 - C 3 - (v^^ ^/t-T 5: 7 ) T^n tVW] - 3 
-ji^7V;&/V7}?v^^ 5: K • (154 mg, 0.800 mmol) ^ y —/l-T ^ 

(0.073 mL, 1.20 mmol) ^ffiV^T. 1, -3- { [ (4 

R, 5R) -4, -1, 3 - v^:^=^ y y 2 --Y/^] 

— 4—^=f-/u— 2— [3— (2 — t Kn^v'^^/l^) ;i77W-^^-l'7V-y ^^/i^] 
(I70mg, 53%) ^#fCo 
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APCI-MS (m/z): 808 (M+H)+ . 
(Xm2) _b|B-e#bttfcl, (-<^^i^/u:t^iy) -3 - { [ (4R, 5 R) 

4— zc^yl/— 2— [3— (2 — t Kn^r-v-ji^/P) :^7W^-^-f /l/:7 zcci^/V] ^^/if^' 
(160 mg, 0.198 mmoD Stt" h 7 t Kn:7 7:/ (lO mL) \zJmWr\^. \mo/^'7 -J f J^^B. 
m (26.4 mg) ^^JP^T. Tfc^JbnffT (0.35MPa). ^?aT-16B#^^^#Lfc„ ^^1-^- 

(^ n n /is/l^ iJ' / — /W7K=100/10/1) l^XmUl-. it^^SOA (80.2 mg, 91%) 

^ntco - ' 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 1.02 (t, J = 7.4 Hz, 3H), 2.50-2.75 (m, 4H), 
3.20-3:70 (m, lOH), 4.65-4.85 (m, 4H), 6.38 (s, IH), 7.22-7.45 (m, 2H), 7.60-7.80 (m, 
2H), 8.36 (brq, J = 4.2 Hz, IH), 8.71 (s, IH), 9.08 (s, IH); APCI-MS (m/z): 448 
(M+H)+. 

C^m^J 3 0 5] 

5- { [ (4R, 5R) -4, 5-1^^;^ ( t Kn =3ri/7^ ^/l^) -1, 3-v^;^^y^ 
>'-2— T/l^] -4- [3- (v'ci^ ntT'n t:V^:^/W-=?^^/^) - 
6 -3n^/^^^-^^>'- 1 , 3 --J^^—JV (A\L-^m 3 0 5) 

(Xg 1 ) ^Jfe^i] 2 8 8 (DXfl 3 IH^lc: LT. HJS^J 2 9 2 (DX^ 2 h^^\, 

-3 - {[(4R, 5R) -4, 5 - If ;^ (-<:/v^/^;^=¥ 
-1, 3 -i^;^=^y^i/- 2-^/1^] -4-:3i^/V-2- (3— 

^^^^-7 z^=:)\^') ^l^^ly (306 mg, 0.400 mmoD t-^h. 1 - 1 Kn =3r v-^V^ T 
-/—)V • 7kfP4^ (270 mg, 2.00 mmol). 1 - [ 3 - (v^^ ^f-JVT $ / ) 'f'P- tVl-] - 
3 -^^^f-iVidjV-f^-J^ % K • (154 mg, 0.800 mmol) ^X.Xl-y^xi'^tu tVi^T 

^ ^ (0.083 mL, 1.20 mmol) ^.^V^T. 1 , 5 - If {-^:y-J7V-^^-y) - 3 - { C ( 4 
R, 5R) -4, 5-lf^ (^>>v?/I^ie-=3f-» - 1 , 3 -v':^^y^:/- 2— r/l-] 
' 7^ ^/i^} — 2 — C 3 — (v^rJ^ n \fjiv)o;vh^^ /u) -y ::^/^] — 4 — 
(90.0 mg, 28%) ^#fCo 

APCI-MS (m/z): 804 ClV[+H)+. 

(Xm2) Jit3-e#£)tl.S 1, (-<>'v>/l-:^^->') -3 - { C (4R, 5 R) 

-4, (-<^/v^/l/;e-=3rv^) -1, 3 - v^;^^y 7 2 —f /V] - 

2 - C 3 - (v^^ n t:Vl-;!f7/W-^^^/V-) :7 — 4 -^^/^-<>-if >- (99.4 mg, 

0.124 mmol) h 7 t 7 y ^ (lO mL) 10%/^°7 v^!> (28.6 

mg) ^Mx.x, Ti^mmmT (o.35MPa). mM.xi6mmmwi^tio R}t-m^m^mm 

^7UJ>./^^ y—/U=4/l) \Z.xmm\^. i\:,'B-mS 0 5 (35.1 mg, 64%) ^#fCo 

iH-NMR (300 MHz, DMSO-de) 8 (ppm): 0.52-0.74 (m, 4H), 1.02 (t, J = 7.4 Hz, 3H), 
2.50-2.70 (m, 4H), 2.80-2.90 (m, IH), 4.70-4.90 (m, 3H), 6.38 (s, IH), 7.20'-7.80 (m, 
4H), 8.37 (brd, J = 3.9 Hz, IH), 8.71 (s, IH), 9.08 (s, iH); APCI-MS (m/z): 444 
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(M+H)+. , 

mmm 3 o e ] 

5- { [ (4R, 5R.) -4, 5-}f:^ (t Fn=3{-iX^5^/V) -1, 3-Z^:t^y'7 
/V] ^^-^^^-1, 3-v^:^— /V- ('fl::'a^i^3 0 6) 

(xai) ^»!i2 8 8 COX® 3 tmm^i^x. mmmz 9 2ox@2T'#6>;n.5 1, 

5_t';^ (^:/^;^/^;^^v') -3- {[(4R, 5R) -4, (-<:xv?/l-;^=3r 
i/) -1, 3-%^:t^y9^^-2 — r/l^] -4 -^^7^-2- [3- {-^x^ 

M'/V^ M y ^ ^/^] >^ (306 mg, 0.400 mmol) ^^h. 1 — t K o =3;- 

v-^^-y h y ry^/^ • 7KfO^ (270 mg, 2.00 mmol)^ 1 - [ 3 - (v^y< ^/l^T ^ 7 ) 
^o^^.] _ 3 -^^^i^^ju^^j^ 5 . (154 mg, 0.800 mmol) *5 i:tJ«::^n 

tVl/T ^ (0.099 mL, 1.20 mmol) ^ffiV^T. 1 , 5 - tf (^^v^/l^:^=3ev') - 3 
- { [ (4R, 5R) -4, (-<i/v^/V;^=¥iX) -1, 3 - v';^^y 7 

2 — fyi/] -4-J^^/^-2- [3- tV^;^/^^^^^^!^) :7:3i^/l^] 

^^--^V (I40mg, 43%) ^%fCo 

APCI-MS (m/z): 806 (M+H)+. 

(Xa2) Jnfa-t?#fetbfcl, (-<:/v^/l/;^=3f-^>') -3 - { [ (4R, 5 r) 

(^>^i>/^;e-^v') -1, 3-v^:^^y^^-2 — f/l/] - 
4 -j^^yi/- 2 - [ 3 — t:VV;^;/W-^^^7l^) :7a^::^/l/]^^^if (138 mg, 0.165 
nmioD ^7"b^tKn:79^^ (10 mL) i^T^Ml^. 10%y<9i^^ J>^Mm (28.6 mg) 
^IP;tT. TK^^tlPJET (0.35MPa). ^taT'16^^«#bfc„ SJ^;^E^^^S^^iili 

^/<-7l,=4/l) JClTWMU i\^^mS 0 6 (23.4 mg, 32%) Sr#fCo 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 0.96 (t, J = 7.3 Hz, 3H), 1.09 (t, J = 7.3 Hz, 
3H), 1.63 (tq, J = 7.3, 7.3 Hz, 2H), 2.60-2.90 (m, 4H), 3.25-3.75 (m, 8H), 4.94 5.03 
(m, IH), 6.33 (s, IH), 7.30-7.50 (m, 2H), 7.62-7.78 (m, 2H), 8.41 (brt, J = 5.1 Hz, 
IH); APCI-MS (m/z): 446 CM-J-H)+. 

mmmso 7] 

5- { [ (4R, 5R) -4, (7< h^-^^^/l^) - 1, , 3-^^:^=^^y7>' 

_2-^y^] T^^/H -6 -cn^/l/-4- (3-fc }fn^iy'7:j:u=^7U) 
3 (it^^ 3 0 7) 

(x@i) mMm2 1 8(DJLU2 tmm^^'^x. mMw^i2 3 3(75x@2-e#btb5 2 

_ [3^ (-<^v^7l/:^=3^i/) - Z—::^^/^^ ^i^i-^^l^ (1.56 g, 4.33 

mmol) (R, R) - (+) -1, 4 -C>7« ^- 2 , 3 - v^;^-/l- (466 
mg, 3.10 mmol) *5j:tJ«DL - 1 0 (148 mg, 0.642 mmol) 

^fflV^Ts 3, (-<:/v?/l/;r^->') -1- { C (4R, 5R) -4, 
;^ (t^ h=3ri/7^^/l/) -1, 3-v^::^-=^y^>'- 2-^7k] ^^/V} - 2 
^-if ^ (674mg, 32%) ^#fCo 
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APCI-MS (m/z): 493 (M+H)+. 

(X@ 2 ) MMM 2 9 1 coxm 1 t mm\^ UT. _tfBT?# £> tbfc 3 , 5 - If :x 

-1- { C (4R. 5R) -4, -1, 3 

- y ^ - 2 - ^ /I/] 7« ^/^} — 2 — :3i^7l/^ ^-if (650 mg, 1.32 mmol) 

6,. N-:7^a^;^:^^v-W 5; K (259 mg, 1.45 mmol) SrfflV^T. 3, 5-tf;5?> (--^V 
v'7V;^^v^) -1- { [ (4R, 5R) -4, f=3r->7^^/W) -1, 3 

y^:^- 2 — f/ul y^'f-M —i—'f^^— A—^=f-;v^i/^:y (580 mg, 
70%) ^#fCo - 

APCI-MS (m/z): 571 (M+H)+. 

(xm 3 ) ^Jfe^ll 1 (O X@ 3 i: 1^=11 b T . XtB-C# b ttfc 3 , 5 - tf ;^ (-< V'jV 
-^^-y) -1- { C (4R, 5R) -4, (y h=3r>^^^/^) -1, B-v' 

;^=3ry^^^- 2-^/1-] ^^/l^} - 2-y'n-^-4-:3z^/k^:/-^^:/ (280 mg, 0.490 
mmol) 4, 4, 5, 5 -7^ h^y ^/l— 2- (3 - 1 Kn=3r^>':7:z^=/P) - 1 , 

3 , 2 — n ^ :x(220 mg, 1.03 mmoD^ ^W.^ (680 mg, 2.09 mmol) 

^^.X^yfy^ (MJ-o- MJ/V7fc:^:7^>') /-^^ v''^ A(II)v^y n y K (19 mg, 0.0242 
mmol) ^fflV^T. 1, ^-^^ ir^ly'^JjVir^y') -3- { C (4R, 5 R) -4, 
(y b=3r->y^/i/) -1, 3 -i>;^=¥y-7^- 2 --f/l^] -4—^ 
^^^_2- (3- t Kd^v::7c3.::^/V) -^^/if^/ (215mg, 75%) ^#fCo 

APCI-MS (m/z): 585 (M-l-H)+ 
(Xm4) _h|BT'#btLf^l, (-^Vi^/k;^^^-^) -3- { C (4R, 5 R) 

_4^ 5 -if;^- (y h=3rv'y^/i^) -1, 3 -v^;^=3ry^^- 2 — fyi^] y^/^-} - 

4— ^:^/^—2— (3 — t Kndrv':7cc^/l') ^^-if^" (195 mg, 0.334 mmol) 
h^t Fn:7^^^ (15 mL) 10%/n°^ i^'^-^^* (55.4 mg) ^:i]n^T. tR 
*JPJ±T (0.35MPa). ^?a-e21B#rBm# bTto ^i^^tl^il^^MiiX. «^l^ffiT-e 

Mlibfc. ^fetbfc^^^^m^jl^ p-^ bi^^^:7H'- (y n n 7j^/l/i>^/y y y — /w 

7k=100/10/l) (JlTft^U. 'fli^i^SO? (I15mg, 85%) ^#fCc 

iH-NMR (300 MHz, DMSO-de) 5 (ppm): l.OO (t, J = 7.2 Hz, 3H), 2.45-2.75 (m, 4H), 
3.21 (s, 3H), 3.23 (s, 3H), 3.20-3.40 (m, 4H), 3.60-3.80 (m, 2H), 4.75-4.84 (m, IH), 
6.34 (s, IH), 6.45-6.70 (m, 3H), 7.05-7.15 (m, IH), 8.56 (s, IH), 9.01 (s, IH), 9.17 (s, 
IH); APCI-MS (m/z): 403 (M-H)". 

C^W!I3 0 8] . 

5- { C (4R, 5R) -4, (y b =3rv^y 9^/1-) -1, 3-v^;^=3ryy> 

_ 2-^/1/] y^/i/} — 6 — 4— :7a:.::^7i^--^:xif ^— 1 , 3-v^;^^/^ ({b; 

-a-ife 3 0 8) 

(x^ 1 ) mM^i 1 (oiLM. 3 ^ L-T. nmn so? (onu 2 -e# & ^^fc 3 , 5 

-If;^ (^^v^/U;^^^/) -1- { [ (4R, 5R) -4, 5-}f^ (y h^v-y^ 
/i/) -1, 3- v';^=3j.y7:/- y^^/^} - 2 -y^n^- 4 -^5^/v-<:/if 
(280 mg, 0.490 mmol) pO^b. :7^:=i/lx7^^ n (122 mg, 0.996 mmol). 
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^J>. (748 mg, 2.30 mmol) *d J;!/^-^^ ( h y -o- b y /^)^;^:7^ >-) ^^-y-yf^^ 
v^^ny K (20.0 mg, 0.0249 mmol) ^ffiV^T. 1, ^-"d^^ (-O-v^/l^^^^iX) - 
3-,i C (4R, 5R) -4, 5-1^^;^ (^^=3fv') -1, 3 -i^;^-^y 7 ^- 2 - 
^ /V] 7« ^/P-} — 4 — ai^/V— 2 — :7 =^?V^ly-^ (252 mg, 91%) ^#fCo 

APCI-MS (m/z): 569 (M+H)+. 

■(Xm2) _hta^1#btbfcl, (-<>-v^/^;^:^S/) -3 - { [ (4R, 5 R) 

-4, (t^ b^^rv-) -1, 3-i^^=3ry^>'-2— r/V2 .^^^^^ -4-J^ 

2 — :7ct=/V^:/if^ (237 mg, 0.416 mmol) Yx^y-y^y (10 

mL) \cmm\^. 10%/^^^^l>^;^* (46.7 mg) ^^JP:^T. TK^^JPffiT (0.35MPa). 

^?fi-t?2i^^m#bfco SJ^;;^l^^^^^!iiiu. ^ti^^^^ffTT-a^iufco n^MzM 

n^Y^yy (iJ'nn ^ J — /W7K=i00/l0/l) J-Tffi^ 

WL-^m 3 0 8 (118 mg, 73%) ^#fc„ 

iH-NMR (300 MHz, DMSO-de) 6 (ppm): 1.01 (t, J = 7.3 Hz, 3H), 2.57 (q, J = 7.3 Hz, 
2H), 2.67 (d, J = 5.2 Hz, 2H), 3.20 (s, 3H), 3.23 (s, 3H), 3.20-3.40 (m, 4H), 3.60-3.75 
(m, 2H), 4.77 (t, J = 5.2 Hz, IH), 6.37 (s, IH), 7.00-7.40 (m, 5H), 8.64 (s, IH), 9.05 
(s, IH); APCI-MS (m/z): 387 (M-H)". 

[^ife#«J3 0 9] 

6-^^/1—5- [2- (2-fc KndrV^ b^i^) ^^/V] -4- (3, 4-v^7«- 
Y^yy a^=^?V) -<y^'y-\, 3 -v?;^^/!^ ('ft:-^i|tl3 0-9) 

(Xfl 1) ^jffi^lJ 2. 1 9 (DTM 1 b 2 - [ 3 , 5 - Vv^7l-^^i/) - 

2 — rc^/l^:7^c:^/V] ^^y— 7^ (4.7 g, 13mmoD ^N, N- i^T^ ^/l^^^J^^/l^i^T ^ K 
(50 mL) r/^=^V#ffl^T> 7K7<^T-cm#b/ce;^5f,60%7Jc*^b-:^^y !>A 

mW:^W^ (1.5 g, 38 mmol) ^^^< ^ MtcT^o ^il^^S-^^^^MT: 1 bfc 
2 — (2 — h ^i^) xh^tKti — 2H— tT^ (3.9 mL, 26 mmol) jS: 

y ;^7'yV^;^7^AiJ' n-^ (g^^^^/W-^=3^i^>'=l/10~l/4) iiiTft^bS, 

5._tf;;^ (-<^/v^7l/;r=3ri/) -2-::c^/^-l- [2- ( 2 -7" b 7 t t:°^ ^- 
2 - ^ /l/;:^ari/^ b ^x/^ =^=f-)V\ -O-^^- (4.3 g, 68 %) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 1.48-1.83 (m, 6H), 
2.70 (q, J = 7.5 Hz, 2H), 2.92 (t, J = 7.3 Hz, 2H), 3.48-3.71 (m, 6H), 3.83-3.89 (m, 
2H), 4.63 (t, J = 3.3 Hz, IH), 4.99 (s, 2H), 5.01 (s, 2H), 6.46 (d, J = 2.4 Hz, IH), 
6.49 (d, J = 2.4 Hz, IH), 7.25-7.46 (m, 10 H). 

(X@ 2) 1 (0:rM 2 h UTs _hia-T:1#b;Hfc 3 , 5 - tf (-<>-v^/V 

_2-^^/k-l- [2- (2-7^ b^t Knt''9i/-2— r/l-;^=3rix:3^b 
df-ex) =z,^)V\ (2.1 g, 4.5 mLmoD 1)-^^. N-:/n^=i/N^^^ 5: K (0.89 g, 

5.0mmoD. N, N- v^T^ ^/t^^/l-i^T ^ K (20 mL) SrfflV^T. 1, 
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-2-yn^-4-^^/l/-3- [2- ( 2 -7" h "7 t Kn t°-7 2 
— f/k:^=^v-^ h=3r^» =^=f-;l^'] -<l^-^l^ (1.6 g, 62%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 1.48-1.83 (m, 6H), 
2.75 (q, J = 7.5 Hz, 2H), 3.20 (t, J = 7.3 Hz, 2H), 3.48-3.71 (m, 6H), 3.84-3.91 (m, 
2H), 4.64 (t, J = 3.3 Hz, IH), 4.99 (s, 2H), 5.05 (s, 2H), 6.47 (s, IH), 7.25-7.46 (m, 
10 H). 

-2-:7^n^-4-^^/^- 3- [2- ( 2 -X b "7 1:^ Kn t:°-7 2 — f 
;v:^^xy=^V^iy) ^^/V'] ^^^^l^ (510 mg, 0.89 mmol) 3, 4 — i^;^ 

Z^-y^^-jV^n l^m (200 mg, 1.1 mmol). yf:^ ( b P -o- ^ ]J /V*c;^:7 ^ >-) /'?:7 
v^!j7A(ll)v^i5' n y K (70 mg, 0.089 mmoDs (880 mg, 2.7 mmol). 1, 

2-.:;?^ fdrix^iJ^:/ (5.0 mL) :}oJ:tJ«7]< (l.O mL) ^^V^T. 1, 5-^ (-O- 
v^/V;^=3ri/) -2- (3, A-^J?^ V^i^-:^ -4-^^/1—3- [2- (2 

mmmi(o^U4: bmm\^\^x. nh^t^i^^mt^h. ^^y-^v (e.omD *5j;t>' 

4mol/Lmb7X*c0 1, 4-i^;^-^f-^^^?i^ (2.0mL) ^^V^T. 1, 5 - If (-<>- 
^J;V^^xy) - 2 - ( 3 , 4 h =3r-:x:7 - 4 3 - [ 2 - (2 

- 1 Fn=ar->^ h^^^v') ^^/l^] (320 mg, 70%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.19 (t, J = 7.2 Hz, 3H), 2.74-2.87 (m, 4H), 
3.34 (t, J = 4.8 Hz, 2H), 3.42 (t, J = 8.2 Hz, 2H), 3.61 (t, J = 4.8 Hz, 2H), 3.84 (s, 
3H), 3.93 (s, 3H), 4.91 (s, 2H), 5.05 (s, 2H), 6.53 (s, IH), 6.77 6.80 (m, 2H), 6.93 (d, 
J = 8.4 Hz, IH), 7.09-7.46 (m; 10 H); APCI-MS (m/z): 543 ClV[-i-H)+. 

(X5g4) _h|B-t?#e>^fcl, 5-lf>^ (^>'i^/v;r=¥v') -2- (3, 4-v^7« h 
^^>':7a^^yi-) -4'-^^/v-3- [2- {2-\zYxi^-^=^Y^-y) ^^/i^] 
-^^ (320 mg, 0.59 mmol) (5.0 mL) \zmM\^. 10%/^°7 v^^^^^* 

(50% wet., 50 mg) ^M^fz. 7»#IiIMT> ^tfi-X? 8 Btf^m^ bfdo ^J^i^M^il^^ 

h^:9y (@^^^5^/W^^f->'=l/l~9/l) tCTft^b. 
9 (I40mg, 65%) ^#fCo 

iH-NMR (300 MHz, CD3OD) 5 (ppm): 1.12 (t, J = 7.5 Hz, 3H), 2.56-2.74 (m, 4H), 
3.28-3.40 (m, 2H), 3.37 (t, J = 8.0 Hz, 2H), 3.53 (t, J = 4.8 Hz, 2H), 3.81 (s, 3H), 
3.86 (s, 3H), 6.28 (s, IH), 6.73 (dd, J = 8.4, 2.0 Hz, IH), 6.77 (d, J = 2.0 Hz, IH), 
7.00 (d, J = 8.4 Hz, IH); APCI-MS (m/z): 363 CM+H)+ 

mmms i o] 

1- {2, 4-v^t Kn^-:x-6- [2- (2-t Fnd^i/cc h^ri/) a^^/U'] -5 
(25g,0.15moD -ib^h.^m^V ^J>^ (75 g, 0.54 mol). ti:^^-^^/^^/^ (35 mL, 
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0.29 moi) *5J;t/T-fe bi/ (200 mL) ^^V^T. 3, 5 - tf^ (•^^v?/W;e-=3rv') 37 

iH-NMR (300 MHz, CDCls) 5 (ppm): 3.55 (s, 2H), 3.68 (s, 3H), 5.01 (s, 4H), 6.53 (s, 
3H), 7.35-7.42 (s, lOH). 

aLU2) mmme 2(Djiui tmmi^'ux^ iiatfitbttfca, s-tf;^ (-<i/i> 

/U^^Z^) -7 (lOg, 29mmoD t^h. i^MW^T JV^=-t; '^t' ^ 
(I5g,40inmol) *3j;t/7^b7t Kn:7^^ (lOOmL) ^ffiV^T. 2- [3, 5 - tf 

irlH^illbT. ±fBT#b.tl.^2- [3, (-<i/i>/l-:^^i/) :7cn=/V'] 

^ y (9 4 28 mmoD t^h. 60%7K*'fl::-^ b U ^IK^ft^fS:*^ (3.3 g, 83 mmoD. 

2_ (2 — >^T3^cii b=3rv') -7^ f^fc Kn— 2.11— \fy^^ (8.3 mL, 55 mmol) *5<±:t)« 

^-^J^^;V:^;VJ>.T^ K (lOO mL) MV^T. 1, 3 - f^;^ 
_ 5_ [2- (2-^ h^t Knt:°7^-2-^/V':^^-x'^h^>^) ^^/^] -^^z-e^ 
' (7.6 g, 59 %) ^#fc. 

iH-NMR (300 MHz, CDCla) 6 (ppm): 1.46-1.83 (m, 6H), 2.84 (t, J = 7.2 Hz, 2H), 
3.40-3.72 (m, 6H), 3.82-3.86 (m, 2H), 4.61 (t, J = 3,9 Hz, IH), 5.01 (s, 4H), 6.48 (s, 
3H), 7.31-7.43 (m, 10H);APCI-MS (m/z): 463 (M+H)+. 

(X@3) ^IS^lIl 3<^Xmi il^«^-b-C. _hlE-C#btbfcil, 3-tf;^ (-<i/v^ 

-5- [2- (2-7" h^t t°^^--2-^/v;^^->'^ 
/l^] -O-if (5.9 g, 13 mmol) J: 5* (1-7 g, 13 mmol). ( h P :7/i/;^ 

a r-fe h ^xy) 3 — K] (5.5 g, 13 mmoD ^X.X^-^ n n 7j>/i-'A (50 mL)^ ^ 

3, 5-^-^;=^ -2-3— K-l- [2- (2-7^f-7t 

t'^^-- 2— f fdrv^) ^^/V] -^^/if:/ (7.1 g, 94%) ^#fCo. 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.46-1.83 (m, 6H), 3.08 (t, J = 6.9 Hz, 2H), 
3 40-3 72 (m, 6H), 3.82-3.86 (m, 2H), 4.62 (t, J = 4.2 Hz, IH), 5.06 (s, 2H), 5.08 (s, 
2H), 6.42 (d, J = 2.7 Hz, IH), 6.63 (d, J = 2.7 Hz, IH), 7.31-7.43 (m, lOH); 
APCI-MS (m/z): 589 CM:-+-H)+ 

(Xm4) 9(DXfll XlB-e#bt^fc3, {^l^^J 

ju^^^y) _2-3-F-i- [2- (2-7" h^t Knt:°7:/-2-^/v;^=¥i/^ 
y^iy) o^^/l/] ^ly^l^ (7.1 g, 13 mmol) b ^ (1 h^->'^^=^M 

(5.2 ml., 15 mmol). t';^ ( h P :7 :^ ::^7^7J^ ;^ :7 ^ >-) ^^'y Mll>^^ K 
(0 9g 13 mmol) ^XUh^l^^^^" (lOO mL) ^^V^T;^S bfc^. ^b^^y-b^^t K 
n:7^^ (50mL) *5<J:t;«lmol/L (30mL) ^fflV^T^ab. l-{2, 4 - f 

(-<>-v?/l/;^^->') -6 - [2- (2-t Kn=3ri/^ h^v-) ^^/V] 
oc^ / (4.0 g, 73%) *#fCo 

IH-NMR (300 MHz, CDCI3) 5 (ppm): 2.48 (s, 3H), 2.82 (t, J = 6.9 Hz, 2H), 
3.49-3.69 (m, 6H), 5.03 (s, 2H), 5.04 (s, 2H), 6.48 (s, 2H), 7.31-7.43 (m, lOH). 

(.J1U5) mmmi<DiiU2tmm\^\^x^ xia-e#e>tLfci- {2, (-< 
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:y^J;v^^-^) -6- [2- (2-t Kn^^i/^bd^v-) ^^/^] ^o^.^/p-} o^^y 
(4.0 g, 9.5 mmol) d^fe. N--7^a^='^^i5'^-l' 5: F (1.7 g, 9.5 mmoD. N. N- 
x:^:^^;VTt-;VJ>,T^ K (50 mL) ^ffiV^T. 1- {4, (-<i^-^/u;r^i/) 
_ 3 2 - [ 2 - ( 2 - Kn v-oi f e^-^) j-^/V] :7ai^/l^}^^ y ^ (l.O 

g,21%) %#fcio 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 2.04 (s, 3H), 3.03 (t, J = 6.9 Hz, 2H), 3.55 (t, J 
= 4.9 Hz, 2H), 3.66-3.71 (m, 4H), 5.06 (s, 2H), 5.10 (s, 2H), 6.47 (s, IH), 7.25-7.44 
(m, lOH); APCI-MS (m/z): 499, 501 (M+H)+. 

(xme) MM1(^X@3 ilWl^^^bX. _hifl-^1#bti.fci- {4, (-< 

:/v^/l-;r^i/) -3-7^13^-2- [2- (2-t KP=3riX^h=3fiy) o^^/V-] :7p. 
-/W o^^/^- (500 mg, 1.0 mmo]) t^h. 2- (3-t Fn drv^:7cn=/l/) -4, 
4,5,5 —7" K ^ 7^ f^/V— 1 , 3 , 2 - v':^=^r1^/3^' n 7 (270 mg, 1.2 mmol). tf 
( y _o_ y /^7}n^ :7 ^ /<'7-Jt7 Mlt)-J^ n y F (50 mg, 0.07 mmol). ^ 
m-fe^:^'^^ (l.Og, 3.1 mmoDs 1, fd^^^^^^ (10 mL) *5j;t/7X (2.0 

mL) ^^V^T. 1- {4, (-<>'>^/^;r=3fv') -2- [2- (2-t Fn^e 

f :3f- V) - 3 - ( 3 - t Fc2 =3r-:x:7 o^r^^V) :7 ::c::^/k} J (540 mg, 

99%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 2.53 (s, 3H), 2.71 (t, J = 7.2 Hz, 2H), 3.32 (dt, 
J = 1.5, 4.9 Hz, 2H), 3.43 (t, J = 7.2 Hz, 2H), 3.61 (br s, 2H), 4.94 (s, 2H), 5.02 (s, 
2H), 6.00 (br s, IH), 6.4^ (s, IH), 6.74-6.83 (m, 2H), 7.08-7.11 (m, IH), 7.22-7.38 
(m, IIH) 

(XII 7) mMm 3 0 9 (Dx@4 h mm^ ut. iitB-tr#e>ti.fc i - { 4 , e - tf ;^ 

(-<^v?/k;^-=3rv') -2- [2- (-2-1:: Ft3arv^a^h:3r-i/) o^^/V] -3-^3- 
t Fn^3{-v'7cn^/V) :7c3i^/V'} 31^5^/:^ (540 mg, 1.0 mmoD Ij^h. 10%^-^-7v^'> 
Ai^m (50% wet., 50 mg) *5 J;tJ«@^m^^/^ (5.0 mL) S^^V^T. fb-a-^^ 3 1 0 
(I60mg, 58%) ^#fCo 

iH-NMR (300 MHz, CDsOD) 5 (ppm): 2.54 Cs, 3H), 2.66 (t, J = 7.2 Hz, 2H), 3.25 (t, 
J = 4.9 Hz, 2H), 3.36 (t, J = 7.2 Hz, 2H), 3.50 (t, J = 4.9 Hz, 2H), 6.31 (s, IH), 
6.60-6.65 (m, 2H), 6.43-6.77 (m, IH), 7.20 (t, J = 8.1 Hz, IH); APCI-MS (m/z): 333 
(M-i-H)+. 

[^Jfe^ll 3 1 1 3 

1_ {2, 4-v't Fn=^i/- 5 - (3-t: Fn=¥i/:7 31 c:^/V) -6- [2- (2- 

^df-v^zc h^rv^) ^^/^] -y^^M =i^^yi^ ('ft;-n'i^3 i i) 

(XfS 1 ) l(75Xm 3 i: mm\^ bT. 3 10 (DXS 5 T# ^fcl - { 4 , 

6_ tf;;^ (-<i/v'/P:^=3r^» -3-7^a^-2- [2- ( 2 - t Fn ^ v-:!^ h >-) 
^^/l^] 7a:.— 71/} a^d' / (500 mg, 1.00 mmol) ii^h^ 3— ^ h ^Srv-^ :3i— /W:^^n 
(200 mg, 1.3 irnnol). tf:^ ( h y -o- f P /V-:^:^ :7 ^ ^) i^-^i^ClDi^^ ^ 
y F (50 mg, 0.07 mmol). mk^^^^ J>> (l.Og, 3.1 mmol). 1 , 2 - v>y b ^v-::^^ 
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■y (lOmL) fc^J;t/7K (2.0 mL) ^^V^T. 1- {4, 6-1^';^ {-<iy-JjV^^-y-) - 
2_ [2- (2-t: KH^i/^b^^» ^^f^l -3- ( 3 -7« b ::7 
Ji^Jr/^ (480mg, 94%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 2.57 (s, 3H), 2.72 (t, J = 7.1 Hz, 2H), 3.31 (t, J 
= 4 9 Hz, 2H), 3.39 (t, J = 7.1 Hz, 2H), 3.57-3.65 (m, 2H), 3.79 (s, 3H), 4.94 (s, 2H), 
5.03 (s, 2H), 6.48 (s, IH), 6.76-6.79 (m, 2H), 6.81-6.90 (m, IH), 7.72-7.38 (m, IIH). 

(Xm2) ^»>I3 0 9(DX@4 i!lWI«tJ:bTs J:itS-C#btLfcl - {4, Q-^f:^ 
{■^y^JjV^^y) -2- [2- (2-t Kn^^>^h=3r^^) ^^/^] -3- (3- 
^ fdf-i/:7cn::^/k) :7 3^^7V'} / (480 mg, 9.4 mmol) 10%/-?-7 v^^^ix 

^« (50% wet., 50 mg) ^^Vmm^^f^ (5.0 mL) ^ffiV^-C. 'fb^t' 3 1 .1 (200 
mg, 56%) %#f-o 

iH-NMR (300 MHz, CD3OD) 5 (ppm): 2.54 (s, 3H), 2.67 (t, J = 7.2 Hz, 2H), 3.25 (t, 
J = 4 9 Hz, 2H), 3.36 (t, J = 7.2 Hz, 2H), 3.50 (t, J = 4.9 Hz, 2H), 3.79 (s. 3H), 6.33 
(s, IH), 6.72-6.76 (m, 2H), 6.86-6.90 (m, IH), 7.30 (t, J = 8.3 Hz, IH); APCI-MS 
d^z): 345 (M-H)-. 

C^JfeMs 12] 

4_ (3_^an-4-^7^;^n:7:n::^/u) -<d-=^^)V-^- [2- (2-tKn 
^iX^fdrv-) ^^/V-] -<^/if>--l, a-v'^— (^^-^#13 12) 

(X©1) IIMMlt^xas i:|Wl«l^UT. ^WUS 0 9(DXS2-e#b^S 1, 5 
-^7. (^^/v^/l^^^-^v-) -2-:/n^-4-^5^/^-3- [2- (2-7-f-7tK 
p 2 -'1' )Vir^-y^ h ^^r^^) ^^/l^] ^V-i^^^ (510 mg, 0.89 mmol) ;6^£>> 

3— i^na-4-:7 /u:^ a :7 :t n (230 mg, 1.3 mmol). ( MJ — o— 

hy/V7}s^:7^>') /^^v^'>i^(n)-:^i5'n y K (50 mg, 0.069 mmol). Um^^'t? ^ 
(900 mg, 2.8 mmol). 1, '2-^;^^ Y^%ya:.^y (10 mL) *5J;tJ«7K (2.0 mL) ^^V^ 
-^^ 1^ ^-^y^ (y^y-J'}Vir^^y) -2 - (3 n n-4-:7/v^n:7:3.::^/i/) 
-4-^/1—3- [2- (2-7" h^t Ki=it°^>'-2-^/^:^^^>^ b^^^^) ^ 
^/^] -<^if^-^#fc. ^feJ-. ^W!)l(DXm4 #bttfc'fb^4^/J'^ 
y_^l/ (8.0 mL) *3J;tJ«4 mol/L mC7YM(0\, 4 - v';^^f-^^^?^ (2.0 
mL) ^ffiV^T. 1, 5-1^':^ (y<yV'}V^-^^y) -2- ( 3 -iJ^ n n - 4 -:77k;^n 
^ ^ _ 4 3 - [ 2 - ( 2 - 1 KP =3ri/^ b ^>').^^^'^]-^>"^'^ <460 

mg, 95%) ^#fCo 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.72-2.80 (m, 4H), 
3.36-3.39 (m, 4H), 3.62 (m, 2H), 4.90 (s, 2H), 5.05 (s, 2H), 6.52 (s, IH), 7.07-7.27 
(m, 13H); APCI-MS (m/z): 535, 537 (M-»-H)+. 

(X® 2) Mf^J 3 0 9 (DXfM4 ^ m^l- LT. ^m^%hfhfxL 1 , 5 - « (-^^^ 
i^7V;^=3f-^>') -2- (3-^nn-4-:7/l':tn:7:r.c=^/^) -4-:3i^/W-3- [2^ 
— (2 — t Kn^iXrc h:35^-» ^^-^^^ (460 mg, 0.86 mmol) ti^h^ 10%^~^ 

^i^-^^A^m (50% wet., 50 mg) ^X.-mm=^^^^ (lO mL) ^^V^T. fb^^l 3 1 



-274- 



wo 2005/063222 



PCT/JP2004/019742 



2 (200mg,66%) ^#fCo 

IH-NMR (270 MHz, CDsOD) 5 (ppm): 1 11 (t, J = ff ' ^f.V^l^f^ 

3.27-3.36 (m, 4H), 3.54 (t, J = 4.8 Hz, 2H), 6.30 (s, IH), 7.11 (m, IH), 7.20 7.27 (m, 
2H); APCI-MS (m/z): 355, 357 (M+HK 

[^WJ3 13] 

IH-NMR (270 MHz, CDCls) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2-67 (q J = 7.5 Hz 
2™59 (s, 2H), 4.89 (s, 2H). 5.05 (s, 2H), 6.60 (s. IH), 7.06-7.41 (m, 15H), 
APCI-MS (m/z): 453 OV[+H)+. 

J) ^ 2 — ^.V- 6 (0.99 g, 2.2 xnmol) ^^b. 2 - 

_3_^t.pi ^ v^^n ^/l/ (350 mg, 2.3 mmoD. 1 - L 3 ^ 

^ J) -f n tVl^] - 3 -=r.^;Vio;V^^^J^ ^ K • (620 mg, 3.3 mmol). 

T-C KaW-<^y>yTy^-/i^-7K» (500 mg, 3.3 mmol) ^X,Wnu7t^;V 

_6-:7a.^/i-7^^/^) Tir^/i-r^y] -3-t ^^•^>^■r^t;^■^^7«^/^' 
(530mg, 97%) ^#f'o 

IH-NMR (300 MHz, CDCls) 8 (ppm): 1.11 (t, J = 7.5 Hz 3H), 2.53 (br s IH), 2^7 
q J = 7.5 Hz, 2H), 3.52 (s, 2H), 3.72 (s, 3H), 3.79-3.85 (m, 2H), 4^2-4.57 U IBD, 
4 90 (s, 2H), 5.06 (s, 2H), 6.23 (brd, J = 7.2 Hz, IH), 6.62 (s, IH), 7.06-7.41 (m, 
15H); APCI-MS (m/z): 554 Cm:+H)+. 

„s L^3-r^.m^^i 2 - r 2 - ( 3 , 5 - 1^':^ (-<^v?7V;t-=3f v^) - 2 
(xm 3) b^^^^^^^ _L 2^^^^ . V ] - 3 - ^: Kn 

(50~oL 090mmol) i^^nx^^^^VJ. (10 mL) l^^^U 7KJ^T-eWb/^;6^ ^ 

mmx.' m:u.y-<:MW\^^^i^-^^ mm^^^^y"^^ (i20mg, i.2mmoD jBJ:t>h y ^ 

T^u^^fZll^^t^^ (300 mg, 1.2 mmol) ^"K^^^^^^^^J,"^^ 2 
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j>,-i7xi'^y^'=7y 4^ (@I^3^^/W^^i^ :/=i/4~i/i) iciTftM 2 - [ 2 - ( 3 , 

5-v?fc Kn-1, 3-:^^i^y— /^-4-:^/V7}sV^7«^/^ (180 mg, 36%) ^# 

IH-NMR (300 MHz, CD3OD) 5 (ppm): 1.10-1.15 (m, 3H), 2.66-2.76 (m, 2H), 3.52 (s, 
2H), 3.72 (s, 3H), 4.27-4.43 (m, 2H), 4.63-4.69 (m, IH), 4.88 (s, 2H), 5.03 (s, 2H), 
6.59 (s, IH), 7.06-7.41 (m, 15H); APCI-MS (m/z): 535 CM+H)+. 

(X©4) ^W!l3 0 9(DXS4 i:l^ill^:bT. Ji|B-e#b:Jxfc:2- {.'2.-:x.^JV- 
3^ 5 — -j^Jfc Kn^V- 6 — :7ai::^/^>'cn^/^) ;^ ^/l^] ^4, S-v'tKn— 1, 

(l50 mg, 0.28 mmol) pi^b. 10%^~^^ v^^^ 
(50% wet., 50 mg) ^X.xmm^^^^ (5 mL) ^ffiV^T. >fb^i^ 3 1 3 (70 
mg, 70%) ^#rCo 

IH-NMR (300 MHz, CDCla) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.46-2.70 (m, 2H), 
3 31-3 47 (m, 2H), 3.80 (s, 3H), 4.34 (dd. J = 11, 8.8 Hz, IH), 4.46 (t, J = 8.8 Hz, 
IH), 4.59 (brs, IH), 4.79-4.72 (m, IH), 6.17 (s, IH), 7.25-7.46 (m, 5H), 7.72 (brs, 
IH); APCI-MS (m/z): 356 CM+H)+. 

[||»!l3 14] ' . 

e-^^/v— 4- (4-:7/i-;^-n-3-^^/i-:7:n^/v) -5- [2- (2-tKT=i 
dr-ixm h^rV) =^=f-7V\ 1 , 3 --J^^—fV iAY.'^m 3 14) 

(XSl) ^W!ll<^XfM3 ^I^^it-UT. ^»J3 O 9<7)X®2-t:i#b^a 1, 5 
-tf>^ {-^ly-JtvUr^ly) -2-7'^n^-4-::c^/i^-3- [2- (2-7-b-7tK 
t3 tf ^ 2 — ^ /V^^iX:!^ ^^/V-] ^:y^^-y (420 mg, 0.74 mmol) i^-^h^' 

4_^^V;rt3— .3-7«^/l/:7:n::^/l/7j^^n>'^ (l40 mg, 0.92 mmol). f';^ ( MJ -o 
- h V/l^^^y^^") ^^^v^^-^dDv'^.i^ y K (50 mg, 0.069 mmoDs i^^-fev">A 
(750 mg, 2.3 mmol). 1, 2-v'7^ bd^^^-n^:/ (lO mL) *5j;t)«7K (2.0 mL) S^/BV^ 
-^^ (^lyi^;U:t^-y) -4-^^/1^-2- (A -7 - 3 - ?< ^ 

;uy=c'=^/U) -3- [2- (2-x b^t Knt°7>'-2— r/l^^^^/^b^v') ^ 
^/i-] -^^^-e^^-Sr^fCo ^b^-. ^Jfe-^d lOXS 4 i: 1^^131 bTs n^thfnit-^mt^ 
j^;v (10.0 mL) *5j:tJ«4 mol/L it-fbTKm^^ 1 , 4 (2.0 
mL) ^ffiV^-C. 1, (-<>'v^7V;^=3f-s/) -4-rn^yv-2- (4-:7/v;^n 

_3_^^^v;7:^-/l^)-3-[2-(2-l: Kndfv-^h^v')^^/^]-<:/ifV (260 
mg, 53%) ^#fCo 

iH-NMR (300 MHz, CDCla) 6 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.28 (d, J = 2.2 Hz, 
3H), 2.72-2.80 (m, 4H), 3.36-3.39 (m, 4H), 3.62 (m, 2H), 4.85 (s, 2H), 5.05 (s, 2H), 
6.52 (s, IH), 6.96-7.40 (m, 13H). 

(xa2) ^»!l3 0 9OXm4^lll^t::bT> XIST'#b^fci, C-o- 
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Z>ju:t4^y) -4-^^/1-- 2- i4-'77U:^vi-3-^'f-^^'^^=-'^^) -3- [2 
- (2-t ^^/l/] ^V-^^V (260 mg, 0.51 mmoD 10%^< 

yi^^J-.^m (50% wet., 50 mg) :$SXXfmm=^'f-^^ (10 mL) ^ffiV^T. 'fl^^i^ 3 1 
4 (I20mg, 71%) ^#/Co 

iH-NMR (300 MHz, CD3OD) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.27 (d, J = 1.5 Hz, 
3H), 2.59-2.70 (m, 4H), 3.27-3.36 (m, 4H), 3.25 (t, J = 4:8 Hz, 2H), 6.28 (s, IH), 
6.97-7.06 (m, 3H); APCI-MS (m/z): 333 (M-H)". 

[mW!l3 15] 

5_ [(2-^^/1^-3, Kn=3f->-- 6 7«^/I^3 -3H 

(xm 1 ) MMm 4 8 (Dum i ^ iwii^^^i ut. MMM sis (dhU i -e# ^ 3 , 

5—}f^:^ (^^v^/V;r=¥iX) - 2 6 -:7^^>l-:7r.^c:^7V@^^ (200 mg, 0.44 

mmol) ;0^6>s t K^v'^ ■ 7KfP^ (0.06 mL, 0.90 mmol). 1- [3- (v^T^^/VT 
^ y ) :7"n tVU-] — 3 F • (130 mg, 0.68 mmol)^ 1 — 

t Fn^v'-O-y h V Ty^—/l^ • zKfPi^ (110 mg, 0.68 mmol) *3 J;t5i^ n ^7}^/^A 
' (5 mL) ^fflV^-r. 2- [3, 5 - t':^ (-<>'v'/l-;e-=3riX) - 2 -^^/l-- 6 -:7ci. 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.67 (q, J = 7.5 Hz, 
2H), 3.59 (s, 2H), 4.89 (s, 2H), 5.05 (s, 2H), 6.60 (s, IH), 7.06-7.41 (m, 15H); 
APCI-MS (m/z): 467 (M-^H)+. , 

-^^^7^:7:^::^/^] r-fe ft F^i/ F (210 mg, 0.44 mmol) ^-7- b :7 Fn :7 :7 
(5 0mL) Kmmi^. N, N' ^ ^^—^^ (90 mg, 0.56 mmql) 

i^'7j>.^n^h^'7y^— (g^g^3i^>w---^f-^=i/4~i/i) \^xmm\^. 5-{C3, 

5_t'^ {^iy'^J;V^^Z^) - 2 -=^^;V- Q -SU 
— 1, 3, 4— ;^=3^f-v'ry'^/l^— 2 — (I40mg, 65%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.5 Hz, 
2H), 3.72 (s, 2H), 4.89 (s, 2H), 5.05 (s, 2H), 6.62 (s, IH), 7.06-7.41 (m, 15H), 8.71 
(br s, IH); ESI-MS (m/z): 491 (M-H)". 

(Xm 3) MMm 3 0 9 (DX@4 t UTs ±iaT*#fe^fc 5 - { C 3 , 5 - 1^^:^ 

(^^■=:;'/w;^^v') — 2 — ^^/i/- 6 — :7a^c:i7i/:7 3i=/i'] — 3H— 1, 3, 

^_^^^^i;pyy^^jly- 2-^:y (120 mg, 0.24 mmol) id^b^ 10%/^° 7 v'!^^^^ 
(50% wet., 20 mg) ^^Umm^'f-^^ (2 mL) ^fflV^T. 'fb^i^ 3 1 5 (62 mg, 81%) 

iH-NMR (300 MHz, CD3OD) 5 (ppm): 1.04 (t, J = 7.5 Hz, 3H), 2.60 (q, J = 7.5 Hz, 
2H), 3.63 (s, 2H), 6.40 (s, IH), 7.12-7.28 (m, 5H), 8.71 (br s, IH); ESI-MS (m/z): 
311 CM-H)-. 
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Lmmm 3 1 e ] ■ • • ' 

6 5 - { 2 - c 2 - (t: Y^^^'^ t^"'^^^ y v^^- 1 ^i^] ^^/H 

(Xmi) ^m^j2 1 8(DX@1-X?#btl.52- [3, S-t^;^ (-^^/v^/l-:^^i/) - 
2 — 6 — :7 (l50 mg, 0.34mmol) ^1, 2— 

^pn^i?'^ (3.0inL) KW-MV. S?UT-^:W b;^^:^^ fe. (0.3 mLX y 

^_2-^/l.7^ ^y— /I- (0.05 mL, 0.73 mmoD *5 j:t» P Tir h ^v-zK^^b^Js 
-^fy T>A (150 mg, 0.71 mol) ^mXMx.X. ^M^^ 5 BtP^mr^ bfc. ^it^-U^m 

y^/l.=4/l) jci-Clti^b. 1, (-<^v^/l-^^v/) -4-^^/^-3- {2 

_ [2- (t Ko^v'p^^^/l/) H'nyv^^'-l — f/^] ^^/W — 2-7a^::^/V^^ 

iH-NMR (300 MHz, CDCls) 8 (ppm): 1.14 (t, J = 7.5 Hz, 3H), 1.57-1.84 (m, 4H), 
2.13-2.31 (m, IH), 2.31-2.36 (m, IH), 2.52-2.68 (m, 4H), 2.73-2.82 (m. 2H), 
3.37-3.39 (m, IH), 3.46-3.66 (m, IH), 3.69-3.74 (m, IH), 4.89 (s, 2H), 5.04 (s, 2H), 
6.52 (s, IH), 7.12-7.44 (m, 15H); APCI-MS (jn/z): 522 (M+H>. 

(xm 2) mmm 309 (^x@4 1 mm^ lt. jifB-c?#btbfc 1 , 5 - 1^^;^ (-<>- 

-4-^^/V— 3- {2- [2- (t Kn^-^T^^/l^) P v'V- 1 
-^/k] zTL^f-jU} — 2 -Z7 a:.=^ju-<>'^l^ (180 mg, 0.34 mmol) l^^h. 10%^^vi^9 
J>.mm (50% wet., 20 mg) (3 mL) ^fflV^-C. 'fb'^^ 3 1 6 (67 

mg, 57%) ^nt^o 

iH-NMR (300 MHz, CD3OD) 5 (ppm): 1.14 (t, J = 7.5 Hz, 3H), 1.54-1.64 (m, 2H), 
1 78-1.88 (m, 2H), 2.13-2.31 (m, IH), 2.31-2.36 (m, IH), 2.52-2.68 (m, 4H), 
2.73-2.82 (m. 2H), 3.22-3.42 (m, 3H), 6.30 (s, IH), 7.12-7.28 (m, 5H); APCI-MS 
(m/z): 342 (M-l-H)+. 

[^wy3i7] 

5_ [(2-3^^/1^-3, }f\=i^xy- 6 --y =<^=^M ^ ^/^] -3 — 

(2-7^ b^iX^^/V) -3H-1. 3, 4-:^=3rf-v^Ty^-/l— 2-;^->^ 
3 17) 

OM 1 ) ^Wil 3 15 (DUm 2 tb6 5 - { [ 3 , 5 - 1';^ (-<^/ v^/l-;^^i/) 

-2-=^^;V-6-ya^=^^l-':7^=^^^l ^"^M -3H-1, 3, 4-:t^^z^Ty'— 
;l^_ 2-;^:/ (200 mg, 0.41 mmol) %N, N-i>y ,^/l^^/V.^>T ^ F (3.0 mL) \Z.m 
m\^. mU.TXmWL^t^^^h. mm:^V^J>> (150 mg, l.lmmol) ^XU2--7'^^ 
^^/l^y ^/l/oi— (0.06 mL, 0.64 mmol) ^m^:kMK.X^ MUX 5 B#^*#bfc:o 

mxm^i^fz.^^. m7i<-m.m'rhv^j>>x^mu mm^umrx^^\^f^o #btbfc 
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^V.} _3_ (2-p< h^Srv-J^^/V) -3H-1, 3, 4 -;^-=3^1^^^r /V- 2 
(210 mg, 93%) Sr#f::n 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.5 Hz, 3H), 2.71 (q, J = 7.5 Hz, 
2H), 3.35 (s, 3H), 3.59 (t, J = 5.4 Hz, 2H), 3.72 (s, 2H), 3.79 (t, J = 5.4 Hz, 2H), 4.90 
(s, 2H), 5.01 (s, 2H), 6.61 (s, IH), 7.05-7.42 (m, 15H); APCI-MS (m/z): 551 (M+H)+. 

(X@ 2 ) ^»!J 3 0 9 (DX@ 4 [Hit^- bT. _hlB-^1* ^fc 5 - { [ 3 . 5 - 

-2.-:^^JV-(6-'7^^}V-7:x.==.jV\ yi^M -8- (2-^ 

},driyrn^7l.) -3H-1, 3, 4 -::t-=3rf-i^Ty^-/l^- 2 -^^ (210 mg, 0.38 
mmoD ^^b> 10%^^°7i^'>i^^* (50% wet., 20 mg) *5 J;tJ«i^^j^^^^ (3 mL) ^ 
ffiV^T. 'ft;'a'^3 1 7 (I20mg, 84%) %#f^c 

iH-NMR (270 MHz, CD3OD) 6 (ppm): 1.05 (t, J = 7.3 Hz, 3H), 2.61 (q, J = 7.3 Hz, 
. 2H), 3.30 (s, 3H), 3.57 (t, J = 5.2 Hz, 2H), 3.64 (s, 2H), 3.73 (t, J = 5.2 Hz, 2H), 6.41 
(s, IH), 7.12-7.34 (m, 5H); APCI-MS (m/z): 371 (M+H)+ 

C^»!l3.1 8] 

5_ [(2-^^/V-3, 5 -v^t Kn^i/- 6 -:7^^/V:7 3ir^7^) 7^ ^/^] -3- 
(2-t Ko^v'^^/^) -3H-1, 3, 4-:t^-^i^Ty—J\^-2-:t> iit^ 
4^3 1 8) 

_3H— 1, 3, 4— ;r^-!fv^Ty'wl/— 2— (280mg, 0.57mmoD 
:jUV^J>> (200mg, 1.4mmoD. 2- ( 2 a^::c h d^^v^) 7^ h 7 t - 2 H- 
(0.13 mL, 0.86 mmo]) *5j;t>'N, N-i^^ ^/V:^/^i>.T 5: F (3.0 mL) ^m^^ 
5_ {[3^ (^^i;?/V:^=3{^ix) -2-::!^^'/U-6-y:^=^/l-y:^^^^'] 

;^^^;^} -3 - (2-7^ h^t Fnt;°^>--2 — f /V^^v/^^/l/) -3H-1, 3, 
^_-^e^^^jyy^;u-2-^iy^m^. X|B-C#b;iT.fci5- {[3, (-<^ 
-i-=^^JV—^-y ^=-jvy -^3- (2-vh'7T^ 
Knfc°^V-2— f/l/;e-^ix^^/^) -3H-1, 3, 4 -:t^^i^ry—/i^- 2 - 
/l- (3.0 ml.) ^^iSi^U 10%m>fb7K#O7« 7 — (2.0 mL) ^ 

m7mm.± v y A-e^#b. ^^iK^iiiEETT?M*To nhthtim^^i^^) ^^^^ 

=7 J>.^ n-^ V-ifyy (@^^^^yW^=¥f-^^=l/l~l/0) ieiTft^bS- [{[3, 5 
— \fy^ {■^l^x:^;V:^^-y) — 2 —^^/i^— 6 —y ^=-7i^y y^'f-M —3 — (2 
-t Kn^V^^/I^) ■^3H-1, 3, 4-:^=35^i^i^Ty'— /l^- 2-;^>' (260 mg, 

85%) Sr#fCo 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 1.10 (t, J = 7.2 Hz, 3H), 2.33 (br s, IH), 2.71 
(q, J = 7.2 Hz, 2H), 3.73-3.76 (m, 4H), 3.82 (t, J = 4.7 Hz, 2H), 4.90 (s, 2H), 5.01 (s, 
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2H), 6.61 (s, IH), 7.05-7.42 (m, 15H); APCI-MS (m/z): 537 (M+H)+. 

(xm 2) mmm 309 (Dum. 4 1 mm\^ ut . jiiB-e# h nt^ 5 - c{ [ 3 , 5 - if 

(^lyz^/^^^-y^) -2.-::^^;^—^-^ ^^;vy :x.=-}V\ p^^M -3- (2- 
t Kndrv/:ii9^7^) - 3H- 1, 3, 4-;^=3rf-v'Ty^— /I— 2-;^^ (260mg, 0.49 
mmol) 10%/^^ v^'^-^-^* (50% wet., 20 mg) feJ;tK®^^^^/^ (3 mO 

^V^T. jb^ifeSlS (llOmg, 63%) %#fCo 

iH-NME (300 MHz, CD3OD) 6 (ppm): 1.06 (t, J = 7.2 Hz, 3H), 2.62 (q, J = 7.2 Hz, 
2H), 3.66-3.73 (m, 6H), 6.41 (s, IH), 7.14-7.38 (m, 5H); APCI-MS (m/z): 357 
(M-i-H)+. 

[^W!l3 19] 

3_ [2- (2-^^/1^-3, s-v't Kn^^x-e-:^:!^^/^:^:^^^/^) ^^/l] 

(xm 1 ) mmm 3 1 e ©x^ 1 ^ ut. 2 1 s-xm 1 2 - 

(280 mg, 0.64 mmol) ^^b. (0.6 mL). 3-r5/-3-t Kn de>^-7"o 

(150 mg, 0.97 mmol). h V h =3r>''7K*'fb:^ h P !>A (270 

mg, 1.3mmol) *5J:t>^l, 2 - v^^ n na^^ ^ (6.0 mL) ^ffiV^X. 3- {2- [3, 

_ 3 _ t ^JfeM 3 15 <7)X@ 2 <i: IrII^J^ LT. 

_hta-T?#fe:n.fc3- {2- C3, (-<:/i^7V;^-^v') -2-^^/^-6-:7 

-ti;Vi$.^}V-J^ % ^V—JV (160 mg, 0.99 mmol) 33 j:t>*7" (5.0 
mL) ^ffiV^T. 3 - {2 - [3, 5 - If ;^ {_--<^^^J';vir^%y) - Q --y 

^=^)vy^=-;V\ ^^yW -2-;^=^y-l, 3 -;^=3rf-y^ y 4 -:;{7/i^#:/^ 

7« (230 mg, 63%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 2.69-2.80 (m, 4H), 
2.92-3.03 (m, IH), 3.52-3.60 (m, IH), 3.72 (s, 3H), 3.65-3.69 (m, IH), 4.07-4.21 (m, 
IH), 4.25 (t, J = 9.8 Hz, IH), 4.88 (s, 2H), 5.05 (s, 2H), 6.33 (s, IH), 7.04-7.44 (m, 
15H); APCI-MS (m/z): 566 (M-J-H)+. 

(XS 2) ^WJ3 0 9(^X^4 irl^^t^L-C. XfST'#£)tl.fc 3 - {2 - [3, 5 

dry-1, 3-^^'^yVi^^^-4=-:^^^^>'^^^^^ (120 mg, 0.21 mmol) 
10%/^^':^^^^^^ (50% wet., 20 mg) *5 J;TJ«®^m^^/l- (2 mL) ^fflV^T. 'fb^^l 
3 19 (62 mg, 80%) ^#fCo 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 1.12 (t, J = 7.3 Hz, 3H), 2.57-2.74 (m, 4H), 
2.87-2.97 (m, IH), 3.34-3.43 (m, IH), 3.72 (s, 3H), 3.90 (dd, J = 9.8, 4.5 Hz, IH), 
4.19 (dd, J = 7.2, 4.5 Hz, IH), 4.35 (t, J = 9.8 Hz, IH), 6.33 (s, IH), 7.14-7.41 (m, 
5H); APCI-MS (m/z): 386 OV[+H)+. 
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mmm3 2o'] 

Q^^^^u-l , Kn:3r^>-- 5- [4- (t Fn^v-pt^yP) -1, 3-;^ 

^mM3 1 3<z)xm3-e#b^§2- [2- (3, (-<:/v^/V:^ 
^V) - 2—^^/1^- 6 -:7j:z:i7l':7^^/l/) T^^/l^] —4, 5-i>tKn— 1, 3 
/V- 4 (370 mg, 0.72 mmol) ^v^^hht^^^/ 

(10 mL) ^^^fi?U ^taT-cm^U/cC:^^^,, ■T'^n ^ b P ^ n n 7^ ^ >^ (0.2 mL, 2.0 . 
mmol) *5J:tJ«l, 8 -i^Tif If v-^ ^ - [5, 4, 0] - >y^^:fy - 7 (0.3 mL, 
2 3 mmol) ^Il»;!jn;tfc. ^l^il^^^?^-^ 8 Ufcft. ^^^MffT-t?M*i b 

j-Xft^U 2- [2- (3, (-<^v'7t':^^v') -2-=^^/l^-6-^^ 

^A^-y =c,:^jV) i^f-}V\ - \ , 3 -^^^-/^;V- A.-iJ ^X^H^l^M:^ (350 mg, 
92%) §r#fc„ 

iH-NMR (300 MHz, CDCI3) 8 (ppm): 0.94 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.5 Hz, 
2H), 3.87 (s, 3H), 4.03 (s, 2H), 4.91 (s, 2H), 5.05 (s, 2H), 6.61 (s, IH), 7.01-7.44 (m, 
15H), 8.01 (s, IH); APCI-MS (m/z): 534 (M+H)+. 

(X@2) ±IB-t?#fctLfc2- [2- (3, (-<>'v?/l-:^=^ V) - 2 

^l,_6-^c^^/v:7a.^/^) T^^/v] -1, ^—^•^'^-/-^^-^-tiJV-miym.:^^ 
;V (350 mg, 0.65 mmol) ^^b^t Fa:7^>^ (lO mL) \mm\^. 7K7^T-t?m#b 
fi^O^bs TK^'fbT/V^^!^-^ y ^"^-^ (50 mg, 2.2 mmol) ^;(JP^:^Co Ki^^^i;^^^^ 

?a-eiB#PBW#bfcfl. «-t-MJ ■ 1 O7Kf0ilt)$r^iP^fco 

_^^^l/_3_ [4.- (t Kndrv-7«^/V) —1, 3 -:^=arf->/-/l/- 2 — T/W^ ^ 
^^^] _ 2 -:7:3i^/l/^^^^^ (290 mg, 88%) ^#f::o 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 0.99 (t, J = 7.5 Hz, 3H), 2.70 (q, J = 7.5 Hz, 
2H), 3.94 (s, 2H), 4.46 (s, 2H), 4.91 (s, 2H), 5.05 (s, 2H), 6.61 (s, IH), 7.01-7.44 (m, 
16H), 8.01 (s, IH); APCI-MS (m/z): 5O6 (M-t-H)+ 

(XfM 3 ) II W!l 3 0 9 Xfl 4 ^ |h1« bX . ±tB-e# h^fcl, 5 - (-<>^. 
i?/v;^-^v-) -4-::i^^/l— 3- [4- ( t Kn =3ri/p< ^/l^) -1, 3-:t^-^y^'~ 
/U- 2-4 /^^^/l^l - 2-:7^^/^^>'if :/ (290 mg, 0.58 mmol) I^^P^s 10%^"^ 7 
i^^J>>mm (50% wet., 20 mg) *3 J: t>*7^ b ^ t: Fn:77^ (10 mL) ^fflV^T. fb-^ 
m3 2 0 (120 mg, 80%) ^#/^o 

iH-NMR (300 MHz, DMSO-de) 5 (ppm): 0.83 (t, J = 7.2 Hz, 3H), 2.41 (q, J = 7.2 Hz, 
2H), 3.69 (s, 2H), 4.24 (d, J = 5.4 Hz, 2H), 5.06 (t, J.= 5.4 Hz, IH), 6.42 (s, IH), 
7.14-7.41 (m, 5H), 7.65 (s, IH), 8.78 (s, IH), 9.14 (s, IH); APCI-MS (m/z): 326 
OV[+H)+. 
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1 , 3 iih^S^ 3 2 1) 

clu 1 ) m^M 3 16 (DJiu 1 1 mm\^ ur. mMin 2 1 s xfs 1 ^^nhf^^ 2 - 

;v (310 mg, 0.70 mmol) i)^^. 3 - t:°n y v'y — /l- (92 mg, 1.1 mmol). h y Tir h 
=3^V7K*4b* r^*-^ b y A (300 mg, 1.4 mmoD. (0.7 mL) *3 JiTJ^ 1 , 2 - 

^nn^^:/ (7.0 mL) ^ffiV^T. 3, 5 - tf (-<:/v^yV:e-^i/) -2-^^71^- 

1- [2- (3-t Kn=3riXfc°T3 y i;?^^- 1 — f/l') ^^/l-]. - 6 -:7^::^/V'-<^if 

:/ (260mg, 73%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.16 (t, J = 7.5 Hz, 3H), 1.55-1.61 (m, IH), 
1.93-2.01 (m, IH), 2.22 (dd, J = 10, 3.5 Hz, IH), 2.24-2.45 (m, 4H), 2.45-2.66 (m, 
5H), 4.21-4.28 (m, IH), 4.87 (s, 2H), 5.07 (s, 2H), 6.65 (s, IH), 7.03-7.45 (m, 15H); 
ESI-MS (m/z): 508 OV[-HH)+. 

(XS2) ^W!l3 0 9(DXa4 ^;|^«l^L-C. _L|B-e# tbf:: 4 3 , 5-1^';^ (-< 
^-v^/t'^r^v') - 2 -^^/V- 1 - [-2 - ( 3 - t dr-^xt°n y i;?^^- 1 ^J;^) 

— Q — ^ a^^;V^ly^^^ (260 mg, 0.51 mmol) ^O^b. 10%/^:7 
(50% wet., 20 mg) J: t>*7^ f 7 t YnVyly (lO mL) ^ffiV^T. fb-a^^^ 3 2 1 
(llOmg, 66%) ^#/Co 

iH-NMR (300 MHz, CD3OD) 6 (ppm): 1,13 (t, J = 7.4 Hz, 3H), 1.52-1.61 (m, IH), 
1 90-2 02 (m, IH), 2.18 (dd, J = 11, 3.9 Hz, IH), 2.24-2.45 (m, 4H), 2.45-2.66 (m, 
5H), 4.16-4.23 (m, IH), 6.29 (s, IH), 7.27-7.41 (m, 5H); APCI-MS (m/z): 328 
OV[+H)+. 

C^iiM3 2 2] 

2- (2-^^/1^-3, S-v't Kn=^v'-6-:7a^::^/V:7.3ic:^yk) -N- (2-t 
Kndrv-3i^/V) -N- - ^ Y^^^'^^'^^M T-febT^F ^^^3 2 2) 

5 _ tf;;?. (^^'v?/!/^^-^) - 2 -^^/V— 6 — 17 =171^:7 ^ (400 mg, 0.88 

mmol) ^^b> 2-(3-^h =3r v^:^n tVl'T 5: / ) ^i?^ / —/l^ (230 mg, 1.7 mmoDs 

1 _ [ 3 _ :^^;UT 5: y ) tVv] — 3 -a::^/k:;&/i-7}?-:>-f 3: K ■ (250 
mg, 1.3 mmoDs 1 - ^ Kn ^v^^^y' b V TV^—^^ • 7KfPi|^ (210 mg, 1.3 mmol) *3 

j;t^^i^^^7J^7^i>> (10 mL) ^|gv^T. 2- (3, 5 - {-^y-^^jV^^^y) -2 
6 _:7^-/l/:7 3^-/V) -N- (2-t Fn^-^/J^^/l/) -N- (3-7« 
f:3^i/:7°n fcVW^) Tir h T ^ F (230 mg, 46%) 4r#fCo 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.11 (t, J = 7.5 Hz, 3H), 1.39-1.46 (m, 1.5H), 
1.78-1.81 (m, 0.5H), 2.63-2.71 (m, 2H), 3.07-3.25 (m, 4H), 3.25-3.45 (m, 6H), 
3.67-3.81 (m, 4H), 4.88 (s, 2H), 5.05 (s, 2H), 6.58 (s, IH), 7.01-7.44 (m, 15H); 
APCI-MS (m/z): 568 Ciy[+H)+. 

(Xfl 2) 3 0 9 (DX© 4 h . ±fa-^1# h fht- 2 - ( 3 , 5 - 

{^iy-J;V^^-y) -2-^=f-7l--Q-^,^=-J^y -N- (2-tFn^^-i/ 
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-^^^^,) ( 3 f:3^i/:/n tVWl/) Tir hT 5: K (230 mg, 0.40 mmoD 

10%y<yi^^J>'^m (50% wet., 20 mg) *5 J: tJ^l^lt^^^l^ (lO mL) ^^V^T. fb-^ 
3 2 2 (120 mg, 78%) ^#fc„ 

iH-NMR (300 MHz, CD3OD) 8 (ppm): 1.04-1.11 (m, 3H), 1.35-1.46 (m, IH), 
1 69-1.79 (m, IH), 2.54 (q, J = 7.5 Hz, 2H), 3.12-3.18 (m, 4H), 3.25-3.61 (m, lOH), 
6.34 (s, IH), 7.13-7.37 (tn, 5H); APCI-MS (m/z): 388 CM:-»-H)+ 

[^»13 2 3] 

5_ {[2-^^/1^-3, Ko=3riX-6- (3-7« b =3fi/:7c^::^/V') :7:i^^7l'] 

^ ^^^} _ 3 _ (2-1: Kn ^ari/^^/V) - 3 H- 1 , 3 , 4 -:^^i^v>T /P- 
2-;^->' (-fb^i^S 2 3) 

(Xm 1 ) HifeM 14 1 CDX@4 t UT. ^JSM 179 (DX® 2 b tL;5 3 , 

5 _tf^ (-<^v'/V;^-=3f-» - 6 -y'n^- 2 — ^^/v:7 j^r^/Vi^itT^ ^/l^ (6.2 g, 13 
mmol) 7!}^ib. 2mol^ 7K^f b^t- b y AtRS?^ (30 mL) *5j:tJ«7^f^t Kn:7^^ 
(60mL) ^fflV^Ts 3, 5 - {-<>'i^7U:t^Zy) - Q -y^u^- 2 -z^^/V^ 

iH-NMR (270 MHz, DMSO-de) 5 (ppm): 0.99 (t, J = 7.3 Hz, 3H), 2.60 (q, J = 7.3 Hz, 
2H), 3.80 (s, 2H), 5.15 (s, 2H), 5.18 (s, 2H), 6.94 (s, IH), 7.30-7.50 (m, lOH); 
APCI-MS (m/z): 455, 457 (M-l-H)+. 

7V:^^xy) -e-:fx=i^-2-^=f-7V'7:^^7V^m. (6.5 g, 14 mmol) t^^. ^Vy-J 
ly • 7KfP#) (1.4 mL, 28 mm6l). 1 - C 3 - (v^7< f^/l-T XA^fx:^ tVP-] - 3 
J-;Vti)V^^^^-^ 5 K • mmM. (4.1 g, 21 mmol). 1 - 1 Fn drv^-<^y b U /I- 
i^W^ (3.3 g, 21 mmol) *3 it)^;?' n t2 jjs/l^A (50 mL) ^fflV^T. 2 - [ 3 , 5 — tf 
;^ (-<Vv^/i-;^=¥V) - 6 ->^^n^- 2 -3^^/1^:73^^/^] T-fe h K:7 KSr^a 

iH-NMR (270 MHz, DMSO-de) 5 (ppm)- 0.99 (t, J = 7.3 Hz, 3H), 2.60 (q, J = 7.3 Hz, 
2H), 3.80 (s, 2H), 5.15 (s, 2H), 5.18 (s, 2H), 6.92 (s, IH), 7.30-7.50 (m, lOH); 
APCI-MS (m/z): 469, 471 (M+H)+. 

(x@ 3 ) %mn 3 15 (Dxm 2 ^ nm.\^ bx. JtiB-e# ^ t^fc 2 - c 3 , 5 - 1^-:^ 

{--^i^^^jv^^^y) - 6 --fu^- 2 -:3i5=-/l^:7^^/V] T-fe Mi K^i^ K (6.2_g, 13 
mmol) ya^fes N, N' -:^7/k7}K=/l^i;'^ 5: iJ^V— /l- (2.6 g, 16 mmol) J: h "7 
t Kn:77>' (50 mL) ^fflV^T. 5- [3, 5 - tf (-< V v^/l-::^^ v-) -6-:/ 
t^ce- 2-^^71^:7^^/1/7^^/^] -3H-1, 3, 4-:^^i^i^ry'— 2-;^ 
1^ (3.9 g, 59%) ^#fCo 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.01 (t, J = 7^3 Hz, 3H), 2.75 (q, J = 7.3 Hz, 
2H), 4.18 (s, 2H), 5.05 (s, 2H), 5.09 (s, 2H), 6.75 (s, IH), 7.30-7.45 (m, lOH); 
APCI-MS (m/z): 493, 495 (M-H)". 
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^2i^%ry^l-2.-*~^ (1.1 g. 2.1 mmol) *^e>, Km*y ^^A (740mg.5.4 
„n 2- (2-:^o*^h*->-) y h9t KB-2H-f9^ (0.49 mL, 8.2 
«J.t.N N-:..^.v*..^r. F (15 .L) *fflV^T_ 5- [3 5-^ 
^ -6-:^°*-2--^/^7^=/v^?-/i'] -3- (2 

_^\,„^..= ^_2-V/w^i^v-3;9^;v) -SH-1, 3. 4-**1»-vTy-/W 



— ---^^^ ^^^^ - 3 - ( 2 - 1. Kn =3,^>.::.^7V) - 3 H- 1 , 3 . 
4 -:^e^^i^Ty'-^^- 2 (0-85 g, 75%) ^#f-o 

XH-NMR (300 MHz, CDCls) 5 (ppm): 1.10 (t, J = 7.3 f , 3H) 2^6 (t J = 6.0 Hz, 
^^^ 2 75 (a J = 7 3 Hz, 2H), 3.91-3.81 (m, 4H), 4.19 (s, 2H), 5 01 (s 2H), 5.08 (3, 
6:57 (s IH), 7.26-7.46 (m, lOH); APCI-MS (m/z): 539, 541 (M^H)^. 

(xm 5 ) «FJ 1 ^x® 3 i mmr^ ^^^^^^^5 -3 - '(2 -Z ? n 4C 

::^i,^f S H- 1 3 4 -^^f-i^r y^-/V- 2 (850 mg, 1.6 xmnoD t> 

^l,^^f,'?;,^j,ai).:^^ay F (120 mg, 0.16 mmolX ^^ir A (1.5 g, 4.6 

5^,^} _3_ -3H-1, 3, 4 VT 

2-;r>' (520mg,58%) &#f:io 

iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.08-1.17 (m, 3H) 2-71-2 81 ^, 2H), 3.52 (s. 
.^\ 7aa\ an ^tt. 5H) 3 96 (s IH), 4.32-4.39 (m, 2H), 4.92 (s, IH), 5.02 (s, IH), 
?5 S".Orfe Th) 6 56 (s, O.SH), 6.60 (s, 0^5H)^^8-6.90 (., IH). 7.09-T.12 
(m IH) 7 26-7.46 (m, 12H); APCI-MS (m/z): 567 CM-<-H)+. 

o_ (o-t Kn:3r>-^^/V) -3H-1, 3, 4 -^T^^r-f-v^T ^-^1- ,1^^^^ 
("520 mg, 0.92 mmol) .^b. 10%^<9 i^t^ (50o/o wet 50 mg) *.it.i^^-^ 

/l^ (10 mL) ^fflV^-C. {li^ii^3 2 3 (320 mg, 90%) S:#f^o 

xH-NMR (270 MHz, CD3OD) 5 (ppm) :1.09 (t, J = 7.3 Hz, 3H), 2.59 (q J = 7 3 Ife 
9Wr^fi4 (t J = 5 6 Hz 2H), 3.92 (s, 2H), 3.76 (s, 3H), 4.35 (t, J = 5.6 Hz, 2H) 6.39 
I IH) 1^6.85 7.27 (t, J = 8.1 Hz, IH); APCI-MS Gn/z): 387 (M.H)^ 

[^WJ3 2 4] 
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)V\ ^ =f-M - 3 - ( 2 - 7< h drixai^/l^) - 3 H - 1 ; 3 , 4 -:^=ar1^v^r /I- 
-2-;^:/ ('fl^-a^i^S 2 4) 

(XfS 1 ) 3 17 CDX® 1 i UT. ^Jfe-^y 3 2 3 COX© 3 b tbfc 5 

- [3, 5-if;=^ {f<:y-^;v^^^y) - 6 -:7"n^- 2 -^^/v:7a^^/U7« ^/v] - 
3f^_'l^ 3^ 4_;:^:5^-ij-^:;5':ry^/l^— 2— ;^>' (1.0 g, 2.1 mmoD 
tj7A (740 mg, 5.4 mmoD. 2 n^rc^/l/7« ^/l-^— ^/I^ (0-30 mL, 3.2 mmo]) 
joitJ^N, N-v^7«^/l^5i^/^-i>>T5: K (l5mL) ^ffiV^T. 5- {[3, (-^ 
^y-^jvir^^y) -Q-y^n^-2-=^^;V'7 ^=-;v] p^^/u} -3- (2-?ih^iy 
-3H-1, 3, 4-;^=35^f-i;?ryWl—2-;^>- (0.82g,71%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm) :1.09 (t, J = 7.5 Hz, 3H), 2.75 (q, J = 7.5 Hz, 
2H), 3.83 (s, 3H), 3.61 (t, J = 5.4 Hz, 2H), 3.83 (t, J = 5.4 Hz, IH), 4.18 (s, 2H), 5.01 
(s, 2H), 5.07 (s, 2H), 6.56 (s, IH), 7.31-7.46 (m, lOH); APCI-MS (m/z): 553, 555 
(M+H)+. 

(xs 2 ) mm.m 1 (^xm ^tnmK\^x^ jtm-^n hfhtz.^- { c 3 , 5 - 1-^;^ (-< 

- 3 H- 1 , 3 , 4 -^-^^-J-TV^fV- (780 mg, 1.4 mmol) 

^^2- (3 -t Kn^v/:7 3^^/V-) -4, 4, 5, 5-^b7^^/^-l, 3, 2 
-W^i^^n^^ (380 mg, 1.7 mmol). t':^ ( f y -o- h P /l^:^^ :7 ^ ^-^-7 
v^!> J^(n)v^iJ' n y K (100 mg, 0.13 mmol)> ^W^^-^"^ (1-4 g, 4.3 mmol). 1 , 2 
-i^7« h=3ev^a^^:/ (20 mL) *5j:tJ«7K (4.0 mL). ^ffiV^X. 5- {[3, 5 - t (-< 

-3-(2-^ h=3rv-^^/l-)-3H-l. 3, 4 v^T y'-/l/- 2 (730 
mg,91%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm) :1.12 (t, J = 7.5 Hz, 3H), 2.56-2.84 (m, 2H), 
3 41 (s, 3H), 3.53-4.00 (m, 6H), 4.92 (s, 2H), 5.05 (s, 2H), 6.55-6.56 (m, IH), 6.56 (s, 
IH), 6.69 (br s IH), 6.73-6.77 (m, IH), 6.81-6.85 (m, IH), 7.31-7.46 (m, llH); 
APCI-MS (m/z): 567 (M-fH)+. 

(x© 3 ) mmm 3 0 9 (^x@ 4 ^ mm^ bx. ±fs-t?# ^ ti^/c 5 - { c 3 , 5 - ;^ 

(y<y^J^jV^^y) - 2-^i^/l^-6- (3 -t Fndr-v':7::c=/k) y^::^;^-] 

_3_ (2-7« h^v-^^^l-) -3H-1, 3, A-^^^^^ry—;V-2-:^ 
y (730 mg, i.3 mmol) fi^h. lQ%^<y ^J"^ J-^BM (50% wet., 50 mg) ^J;t)«il^^ 
^/V (10 mL) ^fflV^-C. 'fh'^^) 3 2 4 (360 mg, 71 %) ^#fc. 

iH-NMR (270 MHz, CDGI3) 5 (ppm) :1.04 (t, J = 7.3 Hz, 3H), 2.59 (q, J = 7.3 Hz, 
2H) 3 33 (s, 3H), 3.58 (t, J = 5.1 Hz, 2H), 3.61 (s, 2H), 3.75 (t, J = 5.1 Hz, 2H), 6.38 
(s, IH), 6.58-6.61 (m, 2H), 6.70-6.74 (m, IH), 7.15 (t, J = 7.8 Hz, IH); APCI-MS 
(m/z): 387 (M-fH)+ 

, mmm 325] 
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mMMl 1 S-eftbitl^fcfk-a^ij^l 1 3 (33.2 mg, 0.105 mmol) 
(4 mL) \^MM Us =^^^^^ ^ ^ 73n/1/^ — h (0.100 mL; 1.05 mmol), 4 — v^^ ^yl^T 
5 7 t:°y v^^ (18.3 mg, 0.150 mmol) :3o J;tj« h y cn^/i^T 5 (O.lOO mL, 0.720 

mmol) ^Mx.x^ mu.x^5m^m:Wi^tco R}:^^u^m\^:^^M^x. mm^^^i^xm 

drf-V/il^^9^/V=2/l) KXmmi^. ih^ms 2 5 (31-6 mg, 65%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.11 (t, J = 7.1 Hz, 3H), 1.18 (t, J = 7.5 Hz, 
3H), 1.41 (t, J = 7.1 Hz, 3H), 2.70 (q, J = 7.5 Hz, 2H), 2.76-2.88 (m, 2H), 3.31 (s, 
3H)', 3.25-3.45 (m, 6H), 4.03 (q, J = 7.1 Hz, 2H), 4.34 (q, J = 7.1 Hz, 2H), 6.97 (s, 
IH), 7.15-7.25 (m, 2H), 7.30-7.45 (m, 3H); APCI-MS (m/z): 461 (M-l-H)+. 

[^JfeM3 2 6] 

-L ^ 5 — lf;p^ (v?7^^/l/;^7/W^^^/l/;r=3r-» - 4 -^f^/^— 3 - [2— (2— 

(XS 1 ) mW\ 113 T:1#bti.fc'ft:^#) 113 (35.0 mg, 0.111 mmol) ^v^^ n n 
(4mL) i^i^^fb. N, N-v'7«^/l-:^/W^^^/l-^ a y K (0. 100 mL, 0.369 
mmol) *5 j:t)«4 -v^T^^/^T ^ 7 try v'^^ (54.0 mg, 0.442 mmo]) ?f;!]nx.Ts 

=1/1) t^lTiftMb, -fti-a-i^S 2 6 (44.0 mg, 86%) ^#fCo 

iH-NMR (300 MHz, CDCI3) 6 (ppm): 1.18 (t, J = 7.5 Hz, 3H), 2.46 (brs, 3H), 2.66 (q, 
J = 7 5 Hz, 2H), 2.74 (brs, 3H), 2.75-2.85 (m, 2H), 3.03 (brs, 3H), 3.12 (brs, 3H), 
3.31 (s, 3H), 3.27-3.45 (m, 6H), 6.93 (s, IH), 7.15-7.40 (m, 5H); APCI-MS (m/z): 
459 (M-»-H)+. 

C^JiM3 2 7] 

4_ji^7l/-3- [2- (2-p< bdf-v-^ barvx) zc^/l^] -5- (4— ^^7Vt:°-< 
3 2 7) 

MMm 113 ■rltbtbfc'fk'a^ij^ 113 (33.1 mg, 0.105 mmol) ^ v?^ u a ;^ ^ 
(2 mL) l^i^iSI ^/i/Tj^^/P-i;?-^ ^ ^V— /V (139 mg, 0.858 mmol) ^;!jP;tTs 
XlSi^f^MWi^f^o •OV^"t?4 — T^^/I^tf^^i^^ (0.200 mL, 1.80 mmol) ^Mx.X^ 

mm.x^h\^50mmw\^f^o ^jit:^u-^m\^:^^Mx.x. mm^^/^x^m^f^^ w 
mm^mam\:,'rhv ^j>'7mmxm^i^rr.ik. mymm-r vv ^ -^xm^i^. 'mm 

^/-/l'=9/l) KXmmi^. it^m3 2 7 (12.9 mg, 28%) S:#fCo 
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iH-NMR (300 MHz, CDCI3) 5 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 1.80-1.96 (m, 2H), 
2 15-2 25 (m, 5H), 2.58 (q, J = 7.3 Hz, 2H), 2.68-2.80 (m, 2H), 3.02-3.16 (m, 2H), 
3.32 (s, 3H), 3.27-3.44 (m, 8H), 6.47 (s, IH), 7.11-7.23 (m, 2H), 7.25-7.40 (m, 3H); 
APCI-MS (m/z): 443 (MH-H)+. 

[^JfeM 3 2 8] 

^Jfe-^ill 1 ST'^btLfcfb-a-^l 1 3 (32.1 mg, 0.101 mmol) ^ n n 7}s/l/A (l 
mL) i^MMl^. ^TKI^m (0.020 mL, 0.21 mmol) :^^XJ^4-Z>y^ ^/l-T ^ 7 

(32 1 mg, 0.260 mmol) ^Mx.X. ^S-ei8B#^m# bfCo ^/^;;^l^#)^'7k^:^]tl;t 

^^^^y^^ (^e^^ly/^m^^^^=2n) \z:xmM\^. ih^^S 2 8 (40.7 mg, 
100%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.16 (t, J = 7.5 Hz, 3H), 1.80 (s, 3H), 2.34 (s, 
3H) 2 64 (q, J = 7.5 Hz, 2H), 2.76-2.87 (m, 2H), 3.31 (s, 3H), 3.27-3.42 (m, 6H), 
6.78 (s, IH), 7.12-7.20 (m, 2H), 7.30-7.42 (m, 3H); APCI-MS (m/z): 401 (M-^-H)+. 

C^Wds 2 9] 

2 _ ji^/v;- 3 , 5 - v^t Kn drv^- 6 - ( 5 1 , 3 -:^^1hy~— /I— 

2 — f /i;) :7 :xi:=^/um^^ ('fb'^^ 3 3 0) 

(Xjgl) 3 — ;e-^y^^i^^^^^^M20 mL, 0.13 moD ^ h/l^^:^ (lOOjnL) \^ 
mm b hV ^^)^r % ^ (28 mL, 0.20 mol) jo itJ^y n n h y 7 >^ (24 

mL,0.19moD :|r^]n^T.^?U-e 4 Bfr^W^ Ufc:.oSJ^;m-^4^^---=^-^>' (200 mL) *5 

0 5 moi/L umMn-r y y A7xmt.^*n;tT. --^^f-^-t? 3 mttm bfc. 

^^Y^^ Yny^l^ (100 mL) t3::^«?U ^?^^-78°C*-e?^*P LfCo #b^fc^^ 
^^^31 2.0 mol/L y^T>J^i^-ry7°nfcVVT^ K(75v^h^t Kn-y-^^-^^?^ (78 mL, 
0 16 mol) ^Mx.X^ -78°CX 1 mmMW bfcft. ^ n o h y 7^ f^7i/-^-7 (18 mL, 
0 14 mol) :Sr*[IX.T.-78°C-T?$b^-8 0#fHm#bfc.^^StB^Ji^t3:--^f-i/ (200 mL) 

^xx^^^M^x. ^^^^^xsmmm^tio mmm^^^-^x 0.5 movh mm7i<.m 

J>.X^m bfcm> f^^^tr-Mff T-eW* 1 f v-- 1 , 3 - tf ;^ ( h y ;^ ^/l- 
v^P ^iX) --^^f — 1 , 3 -i^^^:/ (41 g, 100%) &#fCo 

iH-NME, (270 MHz, CDCI3) 8 (ppm): 0.17 (s, 9H), 0.24 (s, 9H), 0.94 (t, J = 7.1 Hz, 
3H), 1.29 (t, J = 6.5 Hz, 3H), 2.07 (dq, J = 6.8, 7.1 Hz, 2H), 3.73 (q, J = 6.5 Hz, 2H), 
3.86 (s, IH), 4.85 (t, J = 6.8 Hz, IH). 

(X@2') 3 -::^=3ry^>'^ ^'-^v^T^ f^/V (11 mL, 75 mmol) ^ v^y n n 7^ V 
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(100 mL) i^mm mm^ o°c^ t^7^*p bfco n h titcmmk^^mi:, i-^nvi-x, 

3 ^f-zv^ 5: y (14 g, 83 mmoD *5 J:tJ« ^ U J^^/^T ^ V (31 mL, 

0 23mo]) »;tT. ^MT- 4^^«#bfCo ^mU-^m\^^^^^^ (200 mL) 

l^lTlt^b. -^^^iJ' - 2 , 3 - v^^:/Il^v^^ ^/l^ (4.7 g, 40%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 3.78 (s, 6H), 6.05 (s, 2H). 

(Xfe 3) _b|B-e:#btLfc^^i^ - 2 , 3 --v^^^H ^i^;^ ^/V- (4.6 g, 30 mmol) 't 
- (MJ 7«^/^v'n:3r-iX) ^=3rf— 1 , 3-i^^^ (13 g, 

41 mmol) ^^ii^ ^^t? 1.5 B#^1^# bfc^ ^mm^m\-=^^ J (100 mL) *3 
j:tJ«:7-/^tT:/^^!>-^ (5.4 g) ttx-T. ^^UT^^ 2 B^F^m^bfc mi^m.-h 

^ bfco # b tLfcM^-^=3{.i^^ (50, mL) -t? b y I/— a ^ 3 

4 , 6 -i^ t: ^ix- 2 - (p« h ^/l^) ^/V(3.2 g, 40%) 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.06 (t, J = 7.5 Hz, 3HD, 2.61 (q, J = 7.5 Hz, 
2H), 3.71 (s, 3H), 3.85 (s, 3H), 3.95 (s, 2H), 6.35 (s, IH); APCI-MS (m/z): 269 
OV[+H)+. • 

(Xm4) _hlB-e#b^fc3-^^/^-4, 6 Kn^iX- 2- (p< b=3f->:*/V 
i^^)V:^^)V) ^S^^^ ^M2.0 g, 7.5 mmol) ^Tir h (50 mL) \zMM\^^ B. 
^;^7 y (5.0 g, 36 mmol) *5 J: t)«i^ cz p« ^/Vp? ^/k^— (2.5 mL, 33 

mmol) ^5tJB;tT. 60r-e 4 H#PHm#bfc„ ^i^??ii'^J^l-7K^;f]Px.T. ^an7}s/l^A 
-e 3 mttffi bfc„ «®^^t:?ii:TtafPm^t:•:^^y ^7-^7Ki§t^-egfc#-U M7Xi^^-^ 

by !>A-e^^bfcfi. «^MJ£T.-e-^* bfco ^^.hh^tzM^^^y'y-^^^^ti-y^ 

^xit-^ h^'y:^ 4— (---=3ff->'/i^^^^/^=9/l) l^T^t^b. 3-:3^^7V-2- (7^ 
h^^fv^;^;/;-/^^^^/!^ 7^9^/1-) -4, (^ b=3r>^7^ h^Z^) ^Ml.6 g, 

61%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.64 (q, J = 7.5 Hz, 
2H), 3.47 (s, 6H), 3.68 (s, 3H), 3.70 (s, 2H), 3.86 (s, 3H), 5.14 (s, 2H), 5.20 (s, 2H), 
6.88 (s, IH). 

(Xfl5) ±lB"e#btbfc 3 2 — (yi h^i^:^7l^^=-/^^^M -4, 6 
-\f:^ (7« h^iy?^ h^y) ^S^^T^^Ml.l g, 3.0 mmol) ^P^^/^/V (3 mL) 
Kmmi^. 4.0mol/L 7m'fliy ^'^^tK^^V^ (l5mL, 60mmoD SrJn;tT. 60°C-e 30 
RtP^m^bfCo ^j^;;M^#)i^7ic:3^J:t^^6.0 mol/L :^^^JBx.T^ pH'fit:Sr3 izi^^b 

fts ^^Sr^^ffT-eW* b. 2 - (:;&/1^7j^'^-^7« ^/M - 3 -a^^/U- 4 , 6 - ;^ 
i^^h^iy?^ h^^y) (0.91 g, 94%) ^#fe:o 
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iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.09 (t, J = 7.5 Hz, 3H), 2.77 (q, J = 7.5 Hz, 
2H), 3.49 (s, 3H), 3.52 is, 3H), 3.95 (s, 2H), 5.24 (s, 2H), 5.26 (s, 2H), 6.96 (s, IH). 

(xme) JitB-e#btLfc2- (:p^7/k#^v'7«^/i-) -3-:^^y^-4, 6-\f:^ (p^ 
h^i^^h^^') ^M-^m (0.38 g, 1.2inmol) ^ h/^oi^ (20 mL) . ic^^? U MtK 
(0 20mL,2.1mmol) ^APxiT. 100°C-C 4 0#r«# bfc^ Si^^M^^J^ilTkSr^in 

f-aS^^ ^ y-^^ (20 mL) lil^ilfb. #btbfc^^t^3:-^ ^ V ^J>-y h^^^ K (0.22 
g 4 2mmol) SrJD^Ts ^M"^^ 7 B#ftm# bfc. ^j^i^M^^l^^eijX^Jn^f'ft. i^^^ 

(p« b=3rv-) (0.52 g, 100%) Sr# 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.07 (t, J = 7.5 Hz, 3H), 2.65 (q, J = 7.5 Hz, 
2H), 3.49 (s, 3H), 3.52 (s, 3H), 3.72 (s, 3H), 3.96 (s, 2H), 5.24 (s, 2H), 5.26 (s, 2H). 
6.96 (s, IH). 

h ^^ylJ -A,Q-}f:^{?^Y^^^yY (150 mg, 0.42 

mmol) t^^. 1- [3- (v^7^^/Pr5/) T^a tV^] - 3 ^ K-- 
(90 mg, 0.67 mmol). 1 - 1 Kn ^l^^l^-/ Y P r-/-;V • TKfPi^ (120 mg, 
0 63 mmoOs b V'=^^7Vr 5: ^ (O.l mL, 0.72 mmol). a -T ^ / :^ / ' 

mm. (no mg, 0.63 mmol) ^fflV^T. 2 3 , U 

_ 6 _ ( 2 - y - 2 - 7 ^ - /yzc^/k^ yl/z^^'f /V) :7 a. ^^/U^m^ ^'^^ (120 

lng,41%) ^#fCo 

IH-NMR (270 MHz, CDCI3) 5 (ppm): 1.07 (t, J = 7.3 Hz, 3H), 2.62 (q, J = 7.3 Hz, 
2H) 3 49 (s, 6H), 3.71 (s, 3H), 3.84 (s, 2H), 4.95 (d, J = 4.6 Hz, 2H), 5.17 (s, 2H), 
5.21 (s, 2H), 6.92 (s, IH), 7.23-7.25 (m, IH), 7.46-7.52 (m, 2H), 7.58-7.64 (m, IH), 
7.97-8.01 (m, 2H). 

(X5^8) Ji|B-e#bHfc2-^^/v-3, (7^ b=^i^7« - 6- (2 

_;^dey— 2 — :7 j:^/^^f^/v;^/w-^^^/^) y (90 mg, 0.25 
mmol) Sri^^^i^ n n 7^ ^ (3.0 mL) \z:mn\^. b ^ ^^^^/l^T ^ ^ (0.15 mL, 1.1 
mmol) b y :7 y ^ (140 mg, 0.53 mmol) *3 J; 5 ^ (63 mg, 0.50 

mmol) ^W-iFMx.'C^ ^DP^jS^S^TT'. 30 :^ra«^^bfc„ ^JS;;^t^3:iafP^«^-^ b 

p ^^^^ -7 A— (i^^J^^/W^=3rf-^= 1/4—1/1) ^^TltM 2-^^71/— 3 , 
(7< b=3rv-7« f^v-) -6- {^-ya:.::=-)V^^^V^—)V-2-'iJV) y =^ 

=^}V^W.:^ "^^^ (4 mg, 7%) ^#fCo 

iH-NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (t, J = 7.3 Hz, 3H), 2.68 (q, J = 7.3 Hz, 
2H), 3.41 (s, 3H), 3.51 (s, 3H), 3.57 (s, 3H), 3.75 (s, 2H), 5.12 (s, 2H), 5.25 (s, 2H), 
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6.97 (s, IH), 7.31-7.43 (m, 3H), 7.46 (s, IH), 7.67-7.64 (m, 2H). 

(TM9) mmmi(D3iu4 tmm\^\^'^^ _LfBT#6>tLS 2-^5^71/- a, d-if 

^ h^iy) -6- (5-:7:i:;^/U;^df'-9-y^'-/^-2--l'/l/) :7a^r^y^@1^ 

(7 mg, 0.016 mmol) ^^h. (2-0 mL) *5 J: 15 4 mol/L mtT^m 

4-v^3e-=3ri^:/|^IS (1.0 mL) ^fflV^Ts it-^^^ 3 3 0 (3 mg, 71%) Sr#fCo 

iH-NMR (270 MHz, GD3OD) 5 (ppm): 1.09 (t, J = 7.3 Hz, 3H), 2.66 (q, J = 7.3 Hz, 
2H), 3.64 (s, 3H), 4,23 (s, 2H), 6.54 (s, IH), 7.55-7.45 (m, 3H), 7.76-7.80 (m, 2H), 
7.92 (s, IH); APCI-MS m/z 352 (M-H)". 

immm'B so] 

5_ [2- (2, 8-v?t Fnd5-iX-7"n;j<^-:>^)^^/l-] -6-:3^^/^-4- (6- 

^ 1 H— r ^ij^v— /V- 3 -'I' 71^) ^^-g'^-- 1 , 3 (fb-a-i^ 3 

2 9) 

(X@l) ^»!ll 7 3(DXS3-e#fo?bfc2--7'^n^-3- {2-1(2, 2-v?^ 
3-v^;^^y^>'-4-^/V) 7^ ^^5^/1^} -4-^^/1^-1,^5 

-}f^ (7« h=ariX^ h=3rv') ^^^-^'^ (390 mg. 0.84 mmol) ^yhy^ ^Z^Z^^ 
(10 mL) \Z.mm\^. -78°C-eWL.fi;eiSbs 1.5 mol/L n-:7^^/^y^'J^ -^(7^-7- b -7 t 
(1.0 mL, 1.5 mmol) ^MTbfc. #btL/c?lr^4^^-78°C-e 30 
Lfc^. 2 - ^/^;^n - 4 - 7« h =3r XT /l^'z't: K (130 mg, 0.8 mmol) , ^ 

^;!K?^^^by l^7i>.T'^^U (6- {2- [(2, 2- 

v^P^^/l^- 1 , 3 --Jir^yy^^- 7V) ^ b^v'] ^^/l-} - 5 -ic^yi^- 2, 

(7« b=3r-^) -1- (3-:7/k;^n-4-7< b=3r->:7;n 

^;V) J-)V^m^o $bt^l- (6-.{2- C(2, 2-v^7^^/V-l, 3-v? 
;r=3ry7>'-4 — f/l^) y Y^^yl =^^M -5-^^>^-2, 4 - 1^';^ (y b=3ri/ 
^ h=3fv') 17 01=:/^) -1- (3 -7/U:^n--4-^ h=3r-:X'7ca::^/l') /V-^ 
a a n ^ ^ >- (10 mL) td^^fb. n A^t'y i^^>>A j:i60 mg, 0.43 mmol) 

^vi-^Y^^^jy A— (@^^^^/W-^=3ei;l-^/=l/4~l/l) iziTlt^b. 6- {2- [(2, 

;v=^ Vy (210 mg, 46%) §r#f::o 

iH-NMR (300 MHz , CDCI3) 5 (ppm): 1.14 (t, J = 7.3 Hz, 3H), 1.33 (s, 3H), 1.38 (s, 
3H), 2.68 (q, J = 7.3 Hz, 2H), 2.73 (dd, J = 8.8, 6.8 Hz, 2H), 3.25 (s, 3H), 3.30 (dd, J 
= 9.9, 5.9 Hz, IH), 3.40 (dd, J = 9.9, 5.9 Hz, IH), 3.51 (s, 3H), 3.47-3.51 (m, 2H), 
3.61 (dd, J = 8:3, 6.6 Hz, IH), 3.94 (s, 3H), 3.97 (dd, J = 8.3, 6.6 Hz, IH), 4.13 (m, 
IH), 4.97 (s, 2H), 5.23 (s, 2H), 6.84 (s, IH), 6.95 (t, J = 8.3 Hz, IH), 7.57-7.61 (m, 
2H). 



-290- 



wo 2005/063222 PCT/JP2004/019742 

(X@2') _ht3-T?#btl.fc6- {2- [(2, 2-v^^^/V-l, 3-v';^=¥y7>'- 

^^yl^= 3_7/^;e-n — 4— 7« h:3riX7 3i:::^/k=<5^ (80 mg, 0.15 mmol) ^^^5^ 
(2.0 mL) t K^v^^ • Tkfpi^ (0.02 mL, 0.41 mmol) ^M^X. 

ummurv 12 mmmw^^t^o ^mm^mmrx-mmi^. n^firt.mm^iy]):h^ 

;Vloy:>^-^xi-7y'!f^y (y ^ 7Wi^ n a7}N/^i^=l/15~l/9) t^TltMb. 3 
__{2-[(2, 2-v^y^/l/-l, 3-v^^^y7^^-4--r/^) 7< h^^v--] ^^/W 
-4-^^/l/-2- (6-p< b=3ri/-lH--r>^i?^V'— 7^-3— f/l^) -1, 5 - 
;^ h^v-p^ b^iX) (60mg, 75%) 

iH-NMR (270 MHz, CDCI3) 8 (ppm): 1.16 (t, J = 7.3 Hz, 8H), 1.29 (s, 3H), 1.33 (s, 
3H) 2 74 (q, J = 7.3 Hz, 2H), 3.17 (s, 3H), 3.53 (s, 3H), 3.84 (s, 3H), 3.00-4.00 (m, 
8H)! 4.04 (m, IH), 4.92 (s, 2H), 5.25 (s, 2H), 6.73-6.76 (m, 2H), 6.92 (s, IH), 7.24 (d, 
J = 9.4 Hz, IH). 

(Xas) |l»!ll®X@4 iil^i^t-b-C. XfBTl%ejtl.a 3- {2- [(2, 2-v' 

(6-y h^^v— lH-^^i5^V-/l— 3 — r/V) -1, 5-1^';^ (y b'^^/p^ . 
v^) -<:/^^^ (60 mg, 0.11 mmol) ^a^^j. ^^y— (2.0 mL) *5 J;t>*4mo]yL:^^b7R 
^(7) 1 , 4 - v':^=3^f->'^^^ (1.0 mL) ^fflV^-C. 'fli^i^ 3 2 9 (28 mg, 63%) 

iH-NMR (270 MHz, CD3OD) 5 (ppm): 1.10 (t, J = 7.7 Hz, 3H), 2.61-2.67 (m, 4H), 
3 13 (dd, J = 6.5, 4.9 Hz, 2H), 3.29-3.39 (m, 4H), 3.51 (m, IH), 3.83 (s, 3H), 6.34 (s, 
IH), 6.74 (dd, J = 8.9, 1.9 Hz, IH), 6.91 (d, J = 1.9 Hz, IH), 7.27 (d, J = 8.9 Hz, 
IH): APCI-MS m/z 403 (1V[+H)+ 

W$n§&^^?«^^i:b-C't^^^ Hsp90 :7T^ y-Se«l?i-«^J''=&^'^^«^^ 
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1. -^^CD 




(I) 



g^^ib<f*#em<7)^*«£. -CONR7R8 (^4.^ Rv*5j;t)«R8{*IWI-«fc{^m^^ 

em4>b<fi#mm<^^*^Ss «mt.b<fi#s^oT:7/i-^^K «mt>b<(*^ 
y tt^^ u < nMW^(ommn&. gm% b < (i^smor ^/^^^/k 

-CONR11R12 (^cj^^ Rii:}3j:tJ«Ri2fi-^ti.^'^MI3R''*5j;tKR8i:IWia-efe^) ^^i" 

m^i^m-r^i ^fcfi-oRi^ (^q^. Ri3{«i^tib<ji#«m(^'f£mT/v=^/K e 
% b < mm-^(Dr V -/K b < {^:#gm(^ii*#s. b < 

R2(«mt> b< (i#em(Z){gfsT/v=3r7K emti b< (i^gm^^MT/^-^rcrr/K g 
m% b < fi#gm'^«T/^=3^^/K «mt> b< fi^Ngm^^T y -^i^^t^m^i^ b 
< j*#gmcom*#s (fcfc bg^t^ b < j*^gm(^5 y y /V'^i^< ) b. 

R3:fc-j:i3^R5f^|^-^fc{iM^c&oT. 7X*M-7-^ g^t. b < {*^^gm(Z)»T/V=3r/K 

gmt> b < \xf^mM:(D\mcrjv^^^v^ gmti b < \mm%(omKr 7 /i^. g 

b< (i^g^t^^^^ t^T/i-^/Kg^^ti b< (i#g$^(7)'fmT/v=^/V':^/i^:^-/K 
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• 2. — iis^d) 




mt> b < mm^(^M.mnr7ve^;v^ gm^ b< (*^mm<^r p -/k g*^t> b< 

^gm<?5Ty — /i^^/i^^-^K -CONR7R8 (^tfi^ R7:j3j;TJ«R8f*^n^'nSuK^R 
ft-e*5;5) ^fc{l-NR9Rio (^41^ R9:joJ;tmiof±^fi^latfrlBi:I^a-T?fe^) "^fe 

/K gmt>b<{i#g*^(^«r/l-=i=ar->'^ gm%b<f^#^gm(Di^:^nT/V=3f./K 

b < f*^g^(^fS5^T/^=i v';^7/V:^^:^/K WM.h b < {i#g^(^^*^T/i^ 
^/K gm^ b< ^^^m^^<^Ty-/K -CONRms (^q^^ R7:joJ;tj?R8f^^n^^tL 
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7. R2;eis»^ti b< fi#«^^(^:7c3^^/^-efcslt^<^tSH i ~ 4 <D\^-TM^\zm 

(DHsp9o :7 T 5: y -® e mmmnL 

/V=3r/K b< fi^am(^{MT/^<^=/K -Sm% b< f^#Bm<Z)MT/l/;^; y 

-r/K «^t>b<fi#|sttm(7)Tn-f/K emt>b<{*#e^(Z){mr/i-=3f/i.r^y:;^7 

mni^(D^m 1 — 9 (DV^i"t^.^4^:iB«<^Hsp90:7r 5; y— se«PJ.#^Jc 

11. R3/R4doj;t)«R5;$.57K*J^>^-^^fcSf*^(^tSIS 1 - 8 (D\^-TM^Z.WM(D 
Hsp90-7 T ^ y -M fiSPi-WJ. 

12.. — IS^OA) 




(lA) 



mn^ (fr.fcbs$^%b<{*^N«mot:°^:/y/i^=^i^<) 
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.^/W^^-r/l/. -CONHCH3> -CONCCHsk -CONHCH2Ph i^^. 
Phfi^^^/^^^-f") ^ -CH(OCH3)Pli C^^". PhfiBtrlB^l^a"^*)^) s 

/W<?^^/K -CONHCHss -CON(CH3)2> -CONHCHaPh {^'P. -Phitwi 
(2) nA;5n~5(^«^-e 5' ir # > 

m^-efc^) ^fcf*-0Ri3 (^4^. Risf^ttflBirllia-efe^) ^^U. RSAf^TK^ 
71/T^y. ;=t7/P';^^=^v-. gmtib< f*^^«m<^ISf^T/^3^->;^/^#^/K g*^ 

% b < f±#gm(7)T y -7i-:^^^>. b < fi^gmcoT y -/k gm^> b < 
mm^(Dmmmm (fcfcbgi^t>b<{i^gm(^t:°7yy/i^^i^<) > g*^^> 
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R6A{ j:;^^J^^ < , 

Gii) R4A:J3 j: tJ«R6A:^S7X*M-?--t?.$> X) ^ :d^oR3A:j3 j; -a^R^A^S i^— -^tert- -f^/v^fz. 
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